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THE TREATMENT OF WAR FRACTURES OF THE FEMUR 

Professor SERGE S 1 UD1N, M D , Colonel Red Army M C , Hon FACS 
Hon F R C S (Eng ), Moscow, USSR 


T WO years of the present war have 
sufficiently proved the merits, disad- 
vantages, and practicability of vari- 
ous methods of the treatment of com- 
pound war fractures of the extremities The 
conclusion is clear and definite and mav be 
formulated as follow s 

It can be stated that a well performed ope- 
ration followed bv intensive local and general 
sulfonamide therapy and concluded by a 
dosed plaster-of-Pans cast is, without any 
doubt, the best existing method for the treat- 
ment of compound war fractures indudmg 
those of the femur It is true for fresh w'ounds 
as well as for later cases Even in the presence 
of a well developed infection, the same three 
principles remain the method of choice 


FRESH W'OUNDS AND FRACTURES 

There may arise two main objections to the 
principles stated for the treatment of fresh 
wounds and fractures First, because of the 
great number of wounded to be dealt with 
during big battles, it is not possible to perform 
an extended careful wound excision upon 
every patient with a fracture of the femur be- 
cause such a procedure requires too much 
lm e Second, after imperfectly performed 
operations it is risky to apply a plaster-of- 
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Pans cast for fear of gas gangrene, so it is 
preferable to w'ait for some days until this 
danger is over and meamvhile keep the patient 
in a transport splint 

To answ'er both objections, it must be 
emphasized that simple incisions and tampon- 
ade with gauze, containing any kind of anti- 
septics or vaseline, cannot replace the neces- 
sary excision of all damaged and contused 
tissues, and the removal of foreign bodies 
Simple incisions are not a surgical aid but are 
only a primitive temporary measure Patients 
thus treated should be regarded as having 
undergone no surgical treatment at all This 
conclusion is all the more just because such 
wounded remain or are evacuated in transport 
splints, that is, without satisfactory' immobil- 
ization Unfinished operations, poor immobil- 
ization, and inevitable subsequent dressings— 
all these may lead to conditions suitable for 
the development of infections, particularly of 
gas gangrene An absurd situation arises, one 
is fearful of gas gangrene, and therefore avoids 
putting on a closed cast at once, and thus 
creates conditions favorable for the develop- 
ment of infection 

It is necessary that all wounded with frac- 
tures of the femur be transported as early as 
possible to special field hospitals wffiere quali- 
fied and final aid can be offered to a great 
number of wounded by means of the “con- 
veyor” method 
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Tbc operative principle* Me u follow* (i) 
wide eicukc of all injured and contused tis- 
sue* regardless of the presence and degree of 
infection (a) do drains of any kind are used 
(3) ctmtlnumis free drainage of the wound b% 
mean* of a large counter -opening (4) future of 
the edge* of the slnn with catgut to tbc deep 
fascia, thus turning the wound inside out bv 
tbc elastic traction of the *kin (e) during all 
the ttage* of the operation rich abundant 
washing of all part* of the wound with a wrap 
solution (6) after thee tmkm and washing 0/ all 
wound jurfarrs and bone end*, the apphcatioo 
to the*c area* of a mixture of *ullanilamWe 
and iulfathnznle in the proportion of three to 
ooe finall) tbc apphcatioo of a closed n on- 
padded pla*ter-of Huts out 


In order to perform these *tep* as quickl) a 
posable and with congruence it U necemrs 
to hare an orthopedic table or some portable 
apparatus to obtain extension by mean* of 
acrrwx. Tbe table proposed for u»e (Fig*. 1 j 
3 4) alkrwa not oolj great ertermoo and re 
poii lion of booe and an may war for aprJvlng 
the plaster cast in case of an\ necesmry fiewn 
and abduction but, what b most important 
the operation itself la more easily performed 
b> taking advantage of the lateral tilting of 
the table Thla secure* tbe beat access to the 
lateral and even poaterior »urface* of the thigh 
and makes the task ear, whatever the level of 
the wound and fracture (Ftgi. 5-18) 

Tbc typical lateral approach Irrespective of 
the direct] 00 of the bulhrt or apBnter and the 
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obligator} suturing of (Ik ■skin edges to the 
deep faseia to insure continuous gaping of the 
mtirc xxound simplify and standards tlu 
operation \ portable \ rax apparatus is xerx 
disiribh but one max operate and secure 
bom reposition exen without films Ifowexir 
it iv absolute lx inerts ir\ to baxe a sufficient 
litiinbe roforthojx dn tablesorsomcf inel of aj> 
piriHis to obtain extension Then one skilled 
surgeon with a sufhritnt number of attenelants 
v ill be able to tre at sue ct ssfullx a large stream 
of wounded 

'1 lie eonxexor method useel In a “thigh 
bng leh ’ working simultane ouslx on three 
t ihles (1 ig ii) :o ;i) max he elescnhed as 
follows \t the hrst table after spinal anisllu 
sin three trameel medical orderlies apple ex- 
tension ami < are fullx wash the xxounded lhis 
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require* half an hour At the second table the 
surgeon, with an assistant or an able nurse and 
second nurse passing the instruments, per 
forms the operation. This step also requires 
half an boor At the third table two able 
nurses put on the plaster east with one aid who 
raoutens the bandages and rolls oat tbe pat 
tern* Another half hnu inrlud ng thecutt ng 


TABLE L — HUE ELAM ED BET* Lf N 

wecexft or srorxD \vn ores 'not 

Tl— «4qi 


TW first i 
Fomi iloj 
Frw» i to 


Froto t j 
Mon Lktf a j dtyt 




TABLE U — CM VXOE OF TOE PLMTEB-OF 
PUttS CAST 

tlM 

I bdkatkai g 

Ila»orrki*T 4 

C«P»10Tlt 

j Qtojrrtnc 

4 Wt* ecDskrf* j 

II J>im1 Micitbn* * 

Cmtmnai torr j 4 

Scro^brf n* ot t fj p .' 1 s tare j % 

J EhslaratK* of fr«a»«t» 4 j 

4 to Main* ud so(Ba( Uk ftann 4 

MI At the proper tmK j 

It Cwnpirt rwmnrta tW 8rit rut jj 

TABLE UX.-— XOITAUTV lit 500 CASES OT 
rsACTcixs or the mien tseated si 
T1IE CLOSED MASTES-Or r \its method 


Total a>ortalitj> 

Ob Ok ftm j diyi 

After fO day* 

Caa*aa at Dnli 
S«T«(Ury Wranrrkajrr 

O* jirtjtTTBr 

Oikt»1 nlcrricatfciB 

*Tffc 

Trtsom 

VraWtal 


of the edges and inscription-. on the ca t t> 
required 

*lo ever} patient require* an hoar and a 
half of time, but even half hour one woperli 
operated upon and definitely itnraobilixrd pa 
tvrot both for transport and future treatment 
leaves such a convej-or system. In this way 
one mrgroo with 8 aids during a 16 hour work 
dai can paaa through 35 to 30 severely 
wounded with fractures of the thigh 

Ihinng two da * such a Itngadc ca lull 
attend to all fra et urn of the thigh knee ami 
hip Joint In a thousand a unded men If the 
wounded number not one but two thousand it 
is necessary to have two such brigades. Thru: 
wounded not only receive complete surgical 
aid but later they will require only food and 
the most simple nursing care More than <30 
per cent of the patients so treated will be able 
to withstand evacuation Into the deep rear 
quickly and in excellent condition and half of 
them will recover from their wounds with 
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complete consolidation of their fractures, m 
the first plaster cast 

INFECTED WOUNDS AND FRACTURES 

Surgeons during the first World War were 
afraid of active interference in infected 
wounds, particularly those associated with 
fractures but we have adopted a very definite 
and active practice in the opposite direction 
We operate upon, excise, wash, and cover with 
plaster cast infected wounds and fractures in 
a more definite way, the more evident and 
acute is the infection 

Table I gives some data concerning more 
than 500 cases of war fractures of the femur 
that passed through my hands during the 
German offensive on Moscow in the autumn of 
1941 and durmg two great battles around Rjev 
in 1942 More than 80 per cent of the patients 
came 3 to 15 days after they were wounded, 
and 15 per cent even later Among such 
severe and infected material amputations were 
performed in 1 2 per cent 6 6 per cent im- 


mediately after their arrival because of lesions 
of large vessels, gas gangrene, and too exten- 
sive injuries with severe infection , and 5 4 per 
cent secondary amputations during the treat- 
ment with plaster-of-Pans cast, mainly be- 
cause of a generalized septic condition The 
types of temperature curves in the vanous 
clinical types of cases are shown m Figure 22 
Table II shows the causes and indications 
which have brought about the necessity of 
changing the plaster cast immediately or be- 
fore the required time Table III gives the 
data as to mortahty occurnng during treat- 
ment 

As is seen, during 1941 and half of 1942 
there was a mortahty of 5 9 per cent We count 
these results as good, the more so because at 
that time the general mortahty m cases of war 
fractures of the femur in the Moscow hospi- 
tals reached 1 7 per cent However, during the 
winter, 1942-1943, the mortality m these 
groups of cases in all the Moscow military 
hospitals decreased by 3 per cent 


P IROGOFF, quite 
independently of 
Matisen, began 
the treatment of frac- 
tures by usmg a plaster 
cast a year and a half 
before the Crimean war, 

1 e , at the very begin- 
ning of the year 1853 
He was the first surgeon 
in the world who used 
this method in military 
surgery and on a very 
large scale during the 
siege of Sevastopol 
Pirogoff’s The Princi- 
ples of the General War 
Surgery , was published 
in Russian and German 
in 1863 This is a classi- 
cal work on field surgery 
without an equal in any 
country in the 19th century Pirogoff wrote 
about the advantages and ments of plaster 
cast in war time m two other books dealing 
with surgery during the French-Prussian War 
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of 1870 and the Balkan 
Warof 1877 In a special 
monograph on the sub- 
ject of his Alebasler plas- 
ter cast Pirogoff gave m 
full details the technique 
of the apphcation of 
plaster casts upon the 
extremities particularly 
under wartime condi- 
tions 

“Although these frac- 
tures were always con- 
nected with considerable 
oedemas, etc I treated 
them as well as in peace 
time immediately apply- 
ing the plaster cast and 
I do not recall a single 
case which made me 
regret that I had pro- 
ceeded thus, on the con- 
trary, I remember several patients when I ap- 
plied the closed plaster cast in spite of the 
perforation of the skin and wound healed 
without suppuration 
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Tbc conservative treatment b oat of qan- 
tioo foe me without a complete hnmoWbrttloc 
of the fractured endi and that i wh\ I con*xi« 
the tecoodan malignant oedema !n iu acute 
itage to be the ooh countcr-indKation foe the 
application of the ckwed can In civi of the 
pet mar> traumatic swelling depending upon 
the blood catravaianU, I coojwct the plaMer 
cast to be the beat preservative means against 
it* further preprint, 

“It b not of extreme difficulty to male a 
planer cast I make it b\ tw*o different mean* 
I'll mention now about the time when rav 
plait er cait mint be applied It rau«t l>e ap- 
pTied at the First Aid Station for transport* 
tkm or in hospital for tbc treatment In the 
brat case it b applied *000 after the Injun be 
fore the formation of nreGing and tuppora 
tfon and therefore It ma\ be made even with- 
out windows if the patient it Dot going to be 
transported too far but In this case ft I* 
neresaary to watch it during the transport! 
tkm and take it off immediately- when arriving 
at the boapltal. The main thing a to keen the 
limb operated upon in the plaster of Wra 
can. 
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F C- Hr«h rj Wxxviiutr xtort erf finer frcrfjr>d«» 

erf altkfW fln*rr toDo* * drWfcn erf botli Vmr tc*in« 

tint prrrrfcmrl 1 eh. 

leaves all (.he flesnt tendons bare and uncov 
ered in Che carpal tunnel and lower forearm 
the finjm can be flexed and extended with 
crwnpletc freedom if pnroary healing foflowt 
operatic removal of tbc parietal laver of the 
tendon sheath*. It U hopelra*. however to 
expect free movement Ij b*Jh Imitn ntrfacr 
*nd irmden skmtk tre injured To unite scarred 
xids of a tendon within a finger to attempt 
lengthening operation* within a digit or to 
free a *utured tendon which ha* become ad 
herent to the surrounding tissue* with the 
hope that eurh movement will prevent re 
formation of the »car tissue which ha* t*en 


divided are futile procedures, simply because 
the) Ignore the primary fact that at Iea*t one 
half of the normal gliding mechanism which 
nature has provided must be present If free 
movement is to result 
Only if one can repair a tendon Injury fan- 
media tel v after It* division can one be certain 
of having sufficient normal tendon to permit 
end to-end suture (Figs, i a) Occasfonalh 
If no attempt at operative repair ha* been 
made and If the wound of Injury ha* healed 
by primary union it may be possible to draw 
the »ep* rated end* of the tendon together 
without eicr*si\T tension arid carry out end 
to-end nture (Fig 3) t\e hare teen anl> a 
few cases in which thi* could be accompEshed 
after a primary effort at repair had proved 
unsuccessful, because of tbe fibrosis and de 
struct! cm of tendon tissue almost invariably 
present above and beVrw the site of division. 
The advice sometimes given the surgeon to 
anchor a divided tendon to tbe surrounding 
tissue* so as to p r e re nt retraction and facilitate 
subsequent repair 1» ill conceived to say tbe 
least Such a procedure simply leads to deow: 
►car formation which make* subsequent op- 
eration unusually difficult and jeopardies the 
tuial retult A healthy little trauma tired ten 
don which ha* retracted into the pnhn can 
vimetime* be brought distal ward through *n 
intact iheath and sutured to the distal end of 
the tendon but If the tendon is fired bi suture* 
to tbe surrounding tissues it is Inewlabh tore 
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Dg 3, a 


Fig 3 a, Result of suture 6 months after injury of flexor 
profundus of index finger divided at level of proximal mtcr- 
phalangeal joint Left, before operation, right, result 6 
months after operation b, Diagram showing condition 
before operation and restoration of tendon sheath with nid 
of graft from foot 

away by the constant tension to which it is 
subjected The extent of the resulting fibrosis 
of both tendon and surrounding tissues can 
only be appreciated when one later attempts 
repair 

If the available tendon is irreparably dam- 
aged how r can one provide normal uninjured 
tendon? Two methods are available one, to 
divide the subhmis tendon through a trans- 
verse incision just above the w'nst, draw it 
out through the palmar incision and use it to 
badge the gap between the ends of the pro- 
fundus, the other, to use one or two of the flat, 
long extensor tendons from the dorsum of the 
foot, since the long extensor tendons of the 
lateral four toes can be removed without loss 
of extensor function of the toes The first 
method has the advantage of avoiding an ad- 
ditional incision over another extremity, and 
of providing a tendon graft which is of the 
same caliber and strength as the tendon ends 
which the graft is to unite If the affected 
digit is the thumb with its single long flexor 
tendon, or if subhmis and profundus are so 
firmly fused in the palm that they cannot 
easily be separated one has no recourse except 
to use one or two of the long extensor tendons 
from the dorsum of the foot 



A retentive mechanism to hold the tendon 
in place over the volar surface of the flexed 
finger and prevent it from being drawn taut 
like a bowstring under the palmar skin when 
tension is put upon it is also an essential part 
of the normally functioning mechanism of the 
finger The synovial sheath, with its visceral 
layer covenng the tendon and its parietal 
layer hnmg the fibrous sheath, permits gliding 
movement The outer fibrous sheath holds 
the tendon in place over the concavity of the 
flexed finger as the finger is drawn mto flexion 
If the fibrous sheath is destroyed or if its 
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edges cannot be approximated without crowd 
ing the tendon undalj within a narrow apace 
it must lie replaced If the lovs of bbrous 
•heath » not too great it ma\ be pcN*ible to 
d nde It partial!} at one side draw it acros* 
the tendon a * a flap and suture it* free edge 
to the corresponding fibrous tiaiue on the op- 
posite side If tH» cannot be done one must 
pa vi a dip of normal tendon around the finger 
»ut urr the end* and *o form a new annular 
ligament (Fig ) 

It l* hardh necessan to emphasize the need 
of norma! mobiUlx at interphslangcftl and 
metacarpophalangeal joint* if tendon repair 
u to l«e foDcrwed bx satlsfactorx function 
Sutured tendon* are handicapped at be*t If 
the patient cannot bend the i jurrd hnger 
radix with hi uninjured hand ami if t 
springs luck nto extension Kk a atrip of 
spring steel when tension is released it I* ob- 
vious that no sutured tendon or tendon graft 
could be expected to draw the linger into 
flexion Often the brat step in treatment of 
the patient with injured flexor tendons L» 
pbvjlcal tberam d reeled toward securing in 
creased mobdlt and restoration of pasiive 
flexion at interphtfcingrwJ and metacarpo- 
phalangeal jo« ts 


I\ith the conditions necessarx for soccer 
In mind we wish to dl*cu*a bned\ the detail, 
of technique that haxe impressed us as of 
particular Importance 

i Incisions Bunnell more conustenth 
than anyone else has stressed the Importance 
of avotdmg scar contractures b\ mating bo- 
sions along flexion crease* and parallel with 
lines of shin cleavage and not across than. 
Figure 4 indicates the Indsioos ordmanK used 
In the repair of Injuries of the flexor tendons 
within the finger*. Through these induces 
the injured tendon* are exposed freed and 
sutured. 

Needless to sax In choosing the exact ute 
and in determining the length of the induon, 
one is guided bx the position of the oogmal 
wound and the fonti a in wAi ck Ike kend xnu 
keid at tkt time of tn^nry If the tendoes in 
finger or palm are divided when the fingers 
are completely extended the distal segments 
which ha \t no coo tract de power Be dose to 
the site of injurx the proximal segments aie 
drawn far proximal ward by the contraction 
of the affected muscle*- If on the other hand, 
the lingers are tightlx flexed at the time of 
injury there will be relabxelx Bttlc further 
retraction of the proximal segments but the 
distal segments arc retracted dins! ward for s 
surpnsinglx groat distance when the finger, 
are extended It ts not uncommon in such a 
case to bod the distal segment of the divided 
profundus at the lexei of the proximal inter 
phalangeal joint cxen though the division has 
taken place in the middle of the palm. 

3 Prtsrmi rw •/ the threw tendon sieitk 
The bbrous tendon sheath is opened bx in 
(nation dose to its attachment to the bone 
nextrln a median incision I' m if (be erupt' 
sheath is roropletrfx coilapved it max lie pov- 
lble to open it »a\T the roof and use it 
xrntualh as a flap t bx a rov* the repaired 
t n<lon and bold it in place Under such dr 
currisJances care must be used not t Injure 
its rx-novia! bmog 

If the sbeath is colbpsed and its wail have 
become adherent to one another one must re 
move the roof preserve the floor and 
construct a nrw retaining mechanism 

t J I ok til -o t m of drtded Undent If a ten- 
don is frozen within its sheath it must lie freed 
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I i l> ^ I * i" tc« !n »«jiir » f nj , u li t< m«l r\j* urc « f tri jn;iv u)hii 
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vith particular c ire to Ie ixe tin -linlli is 
ncarlx uninjured as jmi> — il»U I he gre ilest 
(lilTiailu commonlx intountirul is our tin. 
proximal phalanx and it tin origin i! injurx 
Ins 1 k.ch it or m ir tin leul ol the well in 
fret tn^ tin di-lal segment of tin profumhis 
from tin slips of insertion of tin subhniis so 
lint tin distal plnhn\ is t isih tie \t cl w In n 
tension is put upon the freed profundus lo 
free the p ndons li\e<I within the sbeath oxer 
I'HiJ? the proximal ph danx vt liaxc found a 
double edged i urxul blade (I ig lustful lix 
inserting the nirud 1 nift Ixne.ith the ten 
dons md bitveen tendons and oxcrlxmg 
sheath, first In worl mg distalxxnrd from the 
palmar incision and then pro\imalwar<l from 
the incision at the side of the linger the ten 
dons are graduallx freed 

^ hen the tendons are complctclx freed 
"■thin the finder the proximal segment or seg 
ments of the tendons are freed within the 


palm \s (lux are drawn ilist dward one m- 
\ inahh tmds the \ arc held more or less 
lirmlx to the surrounding tissues 1 ihrmis 
adhesions arc dixided i leaulx as f ir proxim ll- 
\ aril as possible Sometimes m drnunn the 
proxim d s^nunts of the tendons dislalward 
i lumbrual must It conus mto utw, gmng 
tin a]»pc ar ime of an timbre. II 1 winch has bet 11 
turned insult out In a gust of wind 1 he 
profundus retricting proximalwnrd mime 
diateK after its illusion draws the lumbrical 
muscle with it I lie muscle, often torn In 
tills sudden tension becomes adherent and 
more or less firmlx lixed to the surrounding 
tissues As the surgeon draws the retracted 
tendon dislalward into the field of operation 
the lex el of origin of the muscle comes into 
xaew while the more distal portion of the nuis 
cle still remains fixed to the surrounding tis- 
sues It is this condition that causes the 
mx cried umbrella appearance If (be lum- 



SLRGERY GYNECOLOGY AND OBSTETRICS 


*4 



FI# *,«- 



FJ# 6, b 


I Kxrml muscle hi# been partli o rorapleteh 
flvtded at the time of the original Injun the 
everwoc as the retracted tendon ts again 
drawn distaJward become* complete It ma\ 
be ncctmn to rinse a part of the lumbncal 
movie to that it* attachment* to the tux 
rounding tissues do not interfere with *ubse 
quent freedom of movement In tome cate* a 
part of it can be u*ed to cover tbe One of 
suture in the palm and form a barrier of toft 
tissue between sutured tendon and over 
Iving ikin 

4 Tendon grafts lo bridge 4 1 jet Is (Figs 6-<jJ 
With the tendon* well exposed one can deter 
mine the best method of restoring continuity 


li#- e *, S»b*ur*tkm • I frm/t of Boer mbirtJi to 0 
defect between kkJr wpsrsted rod* of fleror prefunds 
of ®Mdle fiaarr Left, bdor* opmrtoa njpkt, rrnk 
awstk* tiler b, PUpsim tboslo# Uebo«qot wfeTsl*^ 

Raids In tecondary injuries l* it pcaalbie lo 
bring wideli retracted segment* together 
without excrsdvt tension If dean cut tendon 
end* cannot l*c approximated without ab- 
normal tension one raut u*e a graft to fill the 
defect If one 1» repairing tendons of Inder, 
middle or ring finger*, unless tbe tendoci are 
to cotnpJetel> (used in the palm that tbe 
aubliml* and profundus cannot lie easfl) *ep- 
a rated from one another the tfmplest procc 
dure u to expose the tendons just above the 
wntt divide tbe subhmt* tmdon of the 
affected finger and draw it out through the 
palmar wound The smoother normal pros 
Imal portion ts used a* the graft If the thumb 
or fittie finger b involved or if tbe two ten- 
dons of an\ of the other digit* are (used mt 
a angle tendon one must secure tbe graft from 
the foot In tbe thumb obviotuh there n 
no tubfimis which can be utilized. In the little 
huger the suldimb is to imall and slender that 
one would prefer not to u*e it as a RTxft be- 
tween the endi of the considerable larger and 
stronger profundus Whatever tbe tendon 
cbo*en aa a graft one trie* to leave a covering 
of areolar tissue attached to It* surface aod 
not akin it out” of it* bed as it ts removed. 
It i* advantageous also to insert the »tav 
future iq tbe tendon to be u«ed as the graft 
before it a detached To insert a suture »Ilb 
exactness in a loose slipped teodoo held in 
mold gauze is a difficult feat 
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operation 

Fig 8 a, Result of substitution of graft of flexor sublimis 
lo fill defect between widely separated ends of flexor pro- 
fundus of ring finger b, Diagram showing technique of 
operation 

5 Tendon suture Ragged tendon ends arc 
cut away so that one can bring healthy clean 
cut ends into apposition If a graft is used 
the graft is carefully drawn through the 
sheath overlying the proximal phalanx, and 
end-to-end suture of graft to the distal seg- 
ment of the profundus carried out (Fig 10) 
Whether for uniting tendon ends or uniting 
graft to tendon we have in recent years con- 
stantly used the type of suture which Mason 
and Allen in their extensive experimental 
work found to give the most satisfactory re- 
sults from the standpoint of firm heahng, 
tensile strength and freedom from irritation 
and foreign body reaction They have shown 
that the ends of the tendon should be as free 
as possible from any foreign material if rapid 
re-formation of fibrous tissue and tendon tis- 
sue is to take place at the site of approxima- 
tion Knots between tendon ends and sutures 
woven back and forth close to the cut surface 
of the tendon act as foreign bodies, set up in- 
flammatory reaction and cause deviation of 
regenerating fibers from the direct vertical 
line in which they should lie For the stay 
suture we have used No 6 Champion silk, 




occasionally in very stout tendons, No 8, for 
edge-to-edge approximation 8 nought silk 
swaged on the needle (atraumatic suture) 
Because of the excellent results that have 
been obtained with silk sutures inserted as 
described we have been reluctant to use steel 
wire, which experimentally is difficult to tie 
with exact tension because of its elasticity, 
and difficult to use without damaging rubber 
gloves We have been quite unwilling to 
thread steel sutures through tendon ends or 
tendon grafts with the idea of removing them 
at a later date, a procedure recommended by 
Bunnell If tendons can be sutured end-to- 
end we would be reluctant to expose any more 
of the tendon than necessary for insertion of 
the required sutures If a graft is used it is 
difficult to see how a double strand of steel 



SURCER\ GV\FCOLOG\ AND OBSTETRICS 


16 



tk *• 



nrc could be paved through it loDpitudmallj 
u thou t damaging the graft and ita covering 
.'o rnr*o\t it without catalog mjurv might 
iso be d (Bruit Occasional!! two flat tendon 
rum the fix* are used ooc laid over the 
thrr to replace a single atout flexor tendon 
'o thread sutures through two graft* ao 
laced would add still further difficulties It 
i our belief that we ahall miVe progies* bv 
unpfifvmg our surgical procedure* as much 
s possible rather than fn mating them 
lore complicated 

6 Re JormaUen ef Ike ikeatk If the 
He of future lie* over tbe middle phalanx the 
heath i recoostru ted as well as possible but 
are t* taken not to la\ sbeath tissue too close 
3 the hoe of suture Tendons heal a d 
ones In caliu* lormatwo and with moderate 
tempo ran thickening at tbe Gnc of union- 


There must be sufficient space for the thicker 
calloused portion of the tendon t move back 
and forth without an const net mg obatruc 
tion Furthermore and in this fact »e beGevc 
Re* the faliacv of surrounding a auto red ten 
don with an) t 71c of artificial membrane the 
nutrition of the tendon within tbe finger must 
come in part from tbe capillaries of the sub- 
cutaneous tu nr shch oierbes it- The cen- 
tral arter> of the tendon itself is so minute it 
own 1 6 e seen with the naked eve The Wood 
supph 0/ tbe distal portion of the tendon 
comes through a vers small and alender roesen- 
ter) D locking off tbe ingrowth of blood e- 
*eU at the hoe of future jeopartikes the sound 
healing of the sutured tendon ends which h 
the first essential to rest oration of function 
If tbe sheath tissue remaining fa insufficient 
t bold the ten ion in place over the palmar 


THE RE-ESTABLISHMENT OF ESOPHAGOGASTRIC 
CONTINUITY FOLLOWING RESECTION OF 
ESOPHAGUS FOR CARCINOMA OF MIDDLE THIRD 

JOHN H GARLOCK, M D , F A C S , New York, New York 


I T is fair to state that, following a fairly 
extensive trial by numerous surgeons 
throughout the country during the past 
7 or 8 years, the operation of transtho- 
racic resection and esophagogastnc anasto- 
mosis for squamous cell carcinoma of the distal 
esophagus and adenocarcinoma of the cardiac 
end of the stomach, has been generally ac- 
cepted as a more or less standardized proce- 
dure and that it has withstood the scrutmy of 
careful follow-up studies As has been empha- 
sized m previous papers on the subject, this 
has been made possible first, by a more thor- 
ough knowledge of the physiological changes 
that occur during open thoracic operations 
and the employment of methods to counteract 
any harmful effects of these changes, second, 
by the great advances in recent years in the 
science and art of anesthesia, third, by refine- 
ment m the technique of suture methods ap- 
plied to the esophagus, and, finally, by the 
application to the esophagus of the principles 
of good cancer surgery already known and 
employed in other parts of the body, namely, 
free exposure, wide resection of the cancer- 
bearing focus and removal of all the associated 
lvmph nodes With proper selection of cases 
and increasing experience in the technical ma- 
neuvers of the operation, it may be confidentlv 
predicted that the operative mortality will 
gradually fall to a reasonable level and that 
mam more patients will be restored to a nor- 
mal useful life 

Ihe story of cancer of the middle third of 
the organ has, to the present \\ nting, not pre- 
sented as encouraging an outlook The opera- 
tion alwavs emploved was that described by 
Torek in 1913 or the modification of it that 
I reported a few years ago Essentially this 
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involved resection of the entire thoracic esoph- 
agus, the formation of an esophagostomy 
stoma on the upper anterior chest wall and 
the connection of this stoma and the gastros- 
tomy or lower esophagostomy by a rubber 
tube In order to obviate the use of an arti- 
ficial rubber esophagus, attempts have been 
made to reconstruct a skin-lined esophagus on 
the anterior chest wall, the so called antetho- 
racic esophagoplasty The latter requires nu- 
merous time-consuming stages which are al- 
ways attended by the nsk of sloughing of skin 
flaps, infection, fistula formation, etc I was 
never satisfied with this operation for cancer 
of the middle third of the organ because it was 
necessarily makeshift in character and left the 
patient with a rubber mechanism which was 
both distasteful and subject to mechanical 
difficulties 

Other surgeons, too, have frequently voiced 
their dissatisfaction with the Torek operation 
and some of them have attempted to devise 
procedures to take its place The pioneer in 
this respect was Lihenthal who devised a very 
ingenious operation consisting of a posterior 
extrapleural approach and the utilization of a 
skin flap from the back to bridge the defect in 
the organ following the removal of the cancer- 
bearing portion In the light of our present 
knowledge of the pathological aspects of the 
disease, the objections to the Lihenthal opera- 
tion are that the exposure w r as not free enough 
and that the operation w r as not radical enough 
Other operations have been suggested, and 
some ha\e been earned out in the experimen- 
tal laboratory and a few on the human These 
vary 7 from the utilization of tubes made from 
the stomach wall to loops of small bowel or 
even segments of colon It is immediately ap- 
parent, after careful scrutiny , that the utiliza- 
tion of a loop of small intestine to form a new 
esophagus intrathoracically is fraught with 
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great danger from the standpoint of blood 
supply of the transplanted loop I beDeve 
that such an opera Uoo in the human U neither 
technical!) feasible nor desirable. 



tot t>«JTS thru 
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Recent It ka\ reported a two stage opera 
tion which makes use of a tube fashioned from 
the greater curvature of the ttomach after the 
method of Jianu At the first operation a long 
tube of stomach extending from pj Ionia to 
cardia it fashioned along the greater curva 
turr the pedide bong located near the cardu. 
The tube fcs pushed into the left pleural cavity 
ao as to lie on the upper surface of the dia 
phragm. At the second stage 10 to 14 data 
rater the left chest is opened and IJ <j* nftr 
abie Unm is JemoHrtraled the esophagus U 
erased and the previously prepared gastric 
tube is anastomosed to the stump of the esoph 
agu*. The main objection to this plan Is quite 
obvious a hen applied to the human before it 
Is determined whether or not the esophageal 
carcinoma is operable the patient is subject eii 
to the risks of an operation of considerable 
magnitude —the first stage— aside from the 
fact there is a posdhsQtv the gastric tube mac 
slough If an inoperable lesion is demon- 
strated at the second stage then the first pro- 
cedure has been for naught If one were able 
t predict an operable neoplasm beforehand 
then Kav ■ procedure would hare great merit 
and might very well be the ansa er to the treat 
ment oi cancer oi the middle third ol the 


esophagus 

for the past 1 \ ears i hare had a different 
plan in mind and by anatomical studies, hare 
been attempting to determine ts feaslbflil) 
of its use in the human Viter it seemed that 
there would be a reasooalde chan e of *u cess 


the operation wa performed upon a patient 
for the tint time in Mat of 1 94 1 and the pa 


tient came through with minimal disturbance 
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tig 4 The esophagus has been freed from the mediasti 
Tmm {tom arch of aorta dov.mv.ard The supra aortic me 
diastinal pleura has been incised The tumor has been freed 
from its attachment to the aortic arch 

Fig 5 The supra aortic portion of the esophagus has 
been mobilized and the entire organ is being drawn upw ard 
from behind the aortic arch The cardiac end of the stom 
ach has been doubly inverted with silk sutures 


Fit 6 The pulling through procedure has been com 
pletely accomplished and the mobilized organ rests over 
the aortic arch 

Fig 7 The esophagus has been divided well above the 
tumor and the stump is guarded by a small noncrushmg 
clamp covered with soft rubber This is necessary in order 
to minimize contamination from the highly infectious eso- 
phageal contents 


TECHNIQUE 

The operation, applicable for cancers of the 
esophagus situated in the middle third, 1 e , 
behind or just below the arch of the aorta, 
consists of a left transthoracic resection of the 
entire esophagus up to the upper border of 
the aortic arch and down to and including the 
cardia, mobilization of the upper two-thirds 
of the stomach by a precise ligation of its up- 
per vessels, the transplantation of the stomach 
toward the apex of the chest over the arch of 
the aorta and the performance of an anasto- 
mosis between the esophageal stump and the 
stomach cephalad of the aortic arch near the 
apex of the chest In spite of the fact that our 
patient presented a long thoracic cavity, it 
was surprising to see with what ease the stom- 
ach could be brought to the apex of the chest 
without tension and without interference of 
its blood supply 

This experience has demonstrated that the 
mam problem is not that of bringing the stom- 
ach to the thoracic apex but is one concerned 
chiefly with the blood supply of the esophageal 
stump and of the stomach Careful anatomi- 
cal studies have shown that the mam, if not 
the only, arterial supply of the supra-aortic 


portion of the esophagus is through small 
branches of the inferior thyroid artery Ap- 
parently, the nutritional integrity of this por- 
tion of the organ is adequately cared for by 
these vessels if the esophagus is not separated 



Tig 8 Diagrammatic sketch of the blood supply of the 
stomach (turned upward), mdicaUng the precise ligation of 
the vessels supplying the upper half of the organ In the 
case reported, the upper two branches of the left gastric 
arteiy were divided 
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as showing infiltrating anaplastic carcinoma in the 
submucosa Bronchoscopt was performed and was 
negatn e 

The barium meal examination showed “an irregu- 
lar stenosing lesion of the midcsophagus at the lc\cl 
of the 8th dorsal \crtcbra \hout it was a soft tissue 
mass There was moderate dilatation of the oopha 
gus abo\e ” X-ra\ examination of the chc't showed 
no abnormahta The electrocardiogram w as normal 
PreoperUiNC preparation consisted of (1) high ca 
lone liquid diet (2) daiK cleansing imgations of the 
esophagus (3) oral administration of sulfanilamide 
for 3 da\s prior to operation 

Operation was performed on Max 8, 1944, 
9 daxs after admission Positixe pressure cy- 
clopropane anesthesia was used A11 incision 
was made in the 7th interspace and continued 
upward close to the spine Incision was deep- 
ened, the musculature was divided, and the 
chest cax-itx was entered through the 7th 
space The 7th 6th, and ^th ribs were divided 
close to the spine In order to permit a more 
free exposure at the lower part of the chest, 
the Sth and 9th nbs were also dixided to form 
a T-shaped incision of the thoracic cage A rib 
spreader was inserted and the following pa- 
thology was demonstrated There was a large 
lx mph node lving on the anterior and mesial 
aspect of the aorta about 1 inch below the 
neoplasm which was located in the middle 
third of the organ, its upper border being situ- 
ated about l /i, inch below the under surface of 
the aortic arch The lymph node W’as freed 
from the adventitia of the aorta and left at- 
tached to the esophagus The esophagus was 
now freed from the mediastinum, the tumor 
bearing portion being separated eventually 
from the adventitia of the aorta to which it 
was intimately connected The tumor meas- 
ured about 2 inches in length and w r as stony 
hard in consistency' It was freed from the 
mediastinum without perforation of the right 
pleura A radial incision w r as made in the dia- 
phragm from the hiatus outward The phrenic 
artery was ligated There was found another 
node at the esophagocardiac junction on the 
lesser curvature side This measured X inch 
in diameter A third node of the same si2gj was 
found on the superior border of the pancreas 
near its tail A hand inserted into the abdo- 
men was able to palpate the preaortic tissues 
and no further node enlargement was found 
It w as decided to attempt an anastomosis be- 



rig n Roentgenogram taken 5 weeks after operation 
showing position and size of transplanted stomach and site 
of anastomosis 


tween the stomach and the esophagus above 
the arch of the aorta The vessels along the 
greater curvature of the stomach were ligated 
and divided as far down as the middle of the 
greater curvature Ihe left gastnc artery w r as 
not divided at its origin but its upper 2 
branches along the lesser curvature were iso- 
lated and cut between ligatures This was 
done m order to insure adequate blood supply 
of the upper stomach following its transplan- 
tation The lymph node and the surrounding 
tissues were removed from the tail of the pan- 
creas The cardiac end of the stomach w r as cut 
across between clamps below the node de- 
scribed and the upper end of the stomach was 
closed over with two layers of silk The stump 
of the esophagus was covered over with a rub- 
ber dam It was now found that the stomach 
could be drawn into the chest as far as the 
apex, without tension The esophagus was 
bluntly dissected free from the space between 
the arch of the aorta and the left mam bron- 
chus and drawn upward so as to lie completely 
above the arch After the pleural cavity was 


SURGERY GV\ ECOLOGY AND OBSTETRICS 






IV- Q- Left, TV tlwnarh. now ap(irnrt*jt greatly »V«- 
ptnl, lm bm da up* ard* o\ er Lba arch of the aorta 
and ■ ■ cud U-eUraaattoowda Is beta* tfcrtH between the 
Hampoftbe*-r5>tij|r»»a»rtthet*tcn™ «B af I W i toMd 
Imnltkoi caanlrUoa of tbe t» bjrrutilocnh 

F* Rj*kt,Tbc been irWeprti n to the 

Stomach to rbnuU tcrnira an tbe aatara kne Ttx trut- 

ntuuej stomach h *r-» tn Lb* Biriiaukul plrara tad to 
the cat ulen cf the dlajihr**wi kick it thro pr-wn wp 
to I be tno-piinted Womack I inert *bow» cirofirtnl pro- 
cedure 

too extensively from its upper mediastinal at 
tachment* and if kinking of tbe organ U care 
fuH\ avoided. There maj be anatomical vari- 
ants in these vessels, but apparently they are 
quite unusual arx] of course unpredictable 

Tbe blood supply of the upper stomach is 
also an important item in the success of the 
operation Inasmuch as it is Dot necessary to 
remove any more than the cardiac end o( the 
organ more of the stomach becomes available 
for transplantation than ts the case with ade- 
nocarcinoma of the cardia in which case a 
mi hrr rcsectioo must be dooe thus requiring 
ligation of the main left gastric arter> In the 
a-< reported herewith it was demonstrated 
that it was nccessan to hgate nly the upper 
two branches of the left gastric artery as it 
fins out along tbe lesser curvature I fieheve 
that if the main vessel were ligated the blood 
supply of the upper end might be senoush 
Jeopardised Uocig the greater curviture tbe 
vasa brena vs*ets and the left gastroepipkac 
artrn and branches down to tbe middle of tbe 
greater curvature mi) besafdr divided in oc 


der to secure adequate mobilisation. It seems 
Important to stress therefore, that the prob- 
lem in this operation Is not that of bringing 
the stomach to the apex of the chest but ore 
of Wood supply of tbe two organs the surgeon 
wishes to join together He must therefore 
exert every care to Insure atlrquate nutrition 
of the two structures in order to prevent net 
rasa and a certain fatal hsue 

There are man\ pertinent questions that 
uw with respect to the later effects of this 
operation upon the patient Will there be any 
effect on tbe cardiovascular apparatus inn 
dent to the new position of tbe stomach? Will 
regurgitation of gastric contents occur and to 
what degree 5 Will distention of the stomach 
disturb pulmonary activity or respiratory 
nhywofogy 5 M ill cLgesthv disturbances result 
from tbe new unusual position of the stomach? 
The answers to these and other problems that 
may arise will form the basis of a subsequent 
report. Suffice it to sa\ that so far no un 
toward symptoms have developed The opera 
toon is reported as a feasible solution to the 
problem of cancer of the middle third of 
the esophagus, one which eliminate* artificial 
swallowing deuce* and restores tbe norms! 
act of degratitkm. 

case lErorr 

Hospital \a jaj^t B A a jS > car old Lithu- 
ania elevator operator nl •dairtled t the II L 
Sural Hospital on Yprd to, 9-|j comp l ainin g of daU 
pain In the anterior right ches t region for j non tin 
od difieulty In nraUoa tng for j eeks poor t ad 
mission. The dysphagia * u prewTrsalve sobd foab 
mere regi routed and b* as abi t wallow cal 
liquid* when drained TV patient Io*t j pound, 
daring the j month penod. 

Esammslton tbemed eO developed fairly tfl 
ecarished male \ enlarged rvnrie-v ere felt B the 
aeci. The heart nd I /p ere oegsl e. Bkad 
prepare an 'O \bdoemnal od rectal caarai 
naLwo wa negat ee 

Laboratory ladies dr>d<s'rri hetrxglobui. 05 |<er 
ernt a hit Wood crlU, 600 segmented forTt--, 

per crot IjwiphocMrs percent mnooolea, 7 
per cent bavphik', J per cent od eonnooh3e» 
j per cent TV nne airmin (he bloed 
i n i in nn , ejfsUee the blood re* nitrogen was IJ 
milligram* per cent Lola! protein 6 percent Itsl 
capacity j^Sco cuWc crnUmctco 

EsopbagnvTp) revealed cuTolar teno-a th 
cure nod ola marrm* 55 ctoUmrlrr* f an tbe ap- 
per naof teeth. The Uc^y ^veclraen report I 
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V \SCl.'L\R complications following 
fractures about the knee art depend- 
ent upon certain anatomical rela- 
tionships of the main xtsscls to the 
femur and to the tilna and tibula 1 he site of 
the fracture rather than tin degree of dis- 
placement is the important lactor 

In a review of the cases seen in cinl life lip 
to iq}} Dodd listed 20 cases of gangrene fol 
lowing fractures in the perm 1 i.S}o to iqoo 
The senes included all the extremities 
Laceration of the xcsscls occurred in 7 cases 
and thrombosis of the main arteri 111 the re- 
maining 1 } cases In the period iqoo to 1014 
there were 6 cases reported, and laceration of 
the main xesstl occurred 111 an equal propor- 
tion compared to thrombosis In the period 
191S to 19}} there were 11 cases reported 
Ihrombosis of the main arten occurred in all 
the cases but one which was diagnosed trau- 
matic artenal spasm and recoecrcd without 
an amputation 1 

Von Susam reported 4 cases in 19}} Three 
of his cases were fractures of the proximal 
tibia and 1 a fracture of the distal tibia I wo 
patients were treated b\ incision of a rapidh 
forming hematoma, and there resulted an in- 
fection with subsequent gangrene \o ana- 
tomical dissections were performed so one can 
onl\ surmise that, because of the rapidh 
forming hematoma, he was dealing with a 
laceration of the vessels 

Tittc (5) in 193} reported 1 case in which 
a fracture of the mid-third of the femur re- 
sulted in a thrombosis of the popliteal artery 
wath subsequent gangrene of the leg up to the 
knee In 1938 Title (7) reported another case 
of gangrene of the foot following a fracture 
of the distal third of the tibia and fibula 
Dissection revealed a thrombosis of the ves- 
sels in the region of the fracture Again in 
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iQ,o 1 itte (6) reported a n-e of gangrene 
re -'tilting from a fracture of the distal tibia 
which dissection nxealed as a thrombosis of 
the x excels 

Ottolenghi ind Spun Hi in iq-,q reported 
1 ease of a fracture of the nud third of the 
tibia with subsequent gangrene which dissec- 
tion proxed to be a thrombosis of the arteries 

Slulhtcl in io(i reported 2 cases of gan- 
grene One case was that of thrombosis fol 
lowing fracture of the tibia, and the other ease 
that of thrombosis following fracture of the 
head ol the fibula 

During the last 12 months there lme been 
4 cases of gangrene following fractures about 
the knee treated In the orthopedic staff at 
this hospital The first case was that of a 
fracture of the proximal tibia with a fracture 
ol the head of the fibula 

C \si 1 The patient 1 1 , a pj \ ear old colored 

female \sas injured when struck be an automobile 
1 xanunation on entrance reeealed no gross deform- 
1 1 > of the knee and there was no sign of eascular 
embarrassment \ rne examination (I lg 1) re- 
eealed a fracturi of the proximal end of the tibia and 
a fracture of the head and neck of the tibula A 
Sltinmann pin eeas placed through the os calcis, re 
duclion was performed and a long leg cast applied 
I hi next dae the toes eecrc cold and anesthetic to 
pinprick I he cast was opened anteriorle but the 
anesthesia persisted, the toes became discolored, and 
dre gangrene became well dc\ eloped so that 10 
dais later 1 definite line of demarcation could be 
seen just aboie the ankle An amputation 0 inches 
below the knee was performed on the 20th hospital 
dax 

Lxamination of the amputated leg reeealed a gan 
grenous foot sharpie demarcated be friable tissue at 
the lceel of the malleoli The foot was dre , black, 
and wrinkled Cut section below the demarcated 
area show ed necrotic tissue T he e essels ee ere traced 
and found to be occluded, about 2 inches aboee the 
area of demarcation, be thrombi 

The mechanism of the occlusion was 
thought to be that of thrombosis of the ves- 
sels at the level of the bifurcation of the 
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Fig s Fig 6 Tig 8 


Fig s An actual dissection of the popliteal fossa The 
shin has been reflected and the fat excised thus exposing 
the popliteal artery and the muscular boundaries of the 
fossa 

Fig 6 An actual dissection of the popliteal fossa The 
biceps femons muscle and the semimembranosus muscle 
have been widely reflected and the fusion of the two heads 


of origin of the gastrocnemius muscle opened, thus expos 
ing the course of the popliteal artery in the popliteal fossa 
Fig 8 An actual dissection of the anterior tibial artery 
The tibialis anterior muscle has been reflected, this expos 
ing the course of the anterior tibial artery through the 
hiatus between the neck of the fibula and the proximal 
tibia 


patient, J S , a 38 year old white male, was throw n 
from an automobile He entered the hospital m a 
critical condition due to a severe head injury, and in 
traumatic shock Examination revealed a fracture 
of the lower third of the femur with a small puncture 
wound on the medial side of the thigh The area 
about the fracture site was diffusely distended with 
blood The leg below the knee was pale and cold 
The pulsation of the dorsalis pedis artery was ab 
sent, and the leg was anesthetic to painful stimuli 
X-ray examination (Fig 2) revealed a comminuted 
fracture of the lower third of the femur Reduction 
of the fracture was accomplished by the use of 
skeletal traction through the tibial tubercle and the 
reduction was maintamed by a Boehler frame He 
was given several transfusions, but his condition re- 
mained unimproved The leg became mottled and 
gangrenous below the knee with multiple bleb for- 
mation A midthigh amputation was performed on 
the 18th hospital day, but the patient did not re- 
spond to therapy and expired on the 20th hospital 
day 

Examination of the amputated leg revealed a 
black, gangrenous leg up to the level of the knee 
The tissue from the knee to the pomt of amputation 
at the midthigh was necrotic and infected, and the 
muscles were diffusely infiltrated with blood Dis- 


section of the vessels revealed a complete laceration 
of the pophteal artery at the level of the fracture 
Case 3 A so called “bumper-fracture ” The pa- 
tient, L J , a 49 year old white male, sustained the 



Fig 7 Lateral and anteroposterior roentgenogram of 
the knee follow mg the injection of an opaque media into 
the lumen of the pophteal artery 
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tH-andies of this segment in the arterioles, 
anti even in the capillaries. This spasm axdd 
extend over to tbe collateral vends and nuke 
itself manifest in the neighboring vessels even 
at a distance. Then too as pointed oat by do 
Takati when a larger artery is suddenly ob- 
structed the blood pressure below the point 
of obstruction must fiH. This fall has been 
measured and, so long a* tbe rcodoal pres- 
sure Is maintained by the collateral drcnla 
tioa r>o secondary thrombosis occurs. The 
collateral circulation is In turn dependent 
upon the cardiac output, oo the site of the 
occlusion, and on the state of tbe collaterals. 
The only factor that one can control In tber 
apv is the condition of the collateral drea 
Utkm. 

Gage and Ochsnei (to) proved that sym 
pathetic block deholtely counteracts the 
pathologk physiology produced by tbe occlu 
lion of the main artery in the extremity By 
doing chemical sympathectomies they were 
able to produce dilatation of the main penph 
era! arteries vasodilatation of tbe coliat 
era! arteries increase the blood volume flow 
through the main and collateral arteries, and 
thus prevent ischemic gangrene 

We beheve that an initial chemical lumbar 
sympathectomy with novooin should be per 
formed as sooo as tbe diagnosis is made The 
injections should be repeated as the effect of 
the novocain diminishes after several hour*. 
The frequency of injections depends entirely 
upon the chnlcal response to the initial and 
subsequent Injections. 

It has been felt that beat applied to the 
extremity and to the abdomen helped in re 
Hexing tie vasospasm. Free m a n , however In 
his studies oo the effect of temperature in 
gangrene found that the more rapid drcula 
Uon produced by beat in patients with normal 
blooa vessels took care of the increased metab- 
olism produced by the heat but that in pa 
tients with occlusion, tho drcnlatloo may not 
be able to develop to the extent required by 
the increased tissue metabolism Under suen 
circumstances the discrepancy between the 
needs and blood supply of the throes may 
actually be Increased by application of heat 

In a stndr of the effect of temperature 
variations on anemi ti»*ue Brooks and Dun 


can femnd definite evidence that diminished 
temperatures prolonged tbe viability of the 
tissue deprived of adequate drculatiocL How 
ever they stated that further evidence must 
be obtained before one could definitely state 
that the period of viability was increased be 
cause of an alteration of metabolism In ti* 
presence of lowered temperatures. 

Therefore, In the early stages of tbe occlu 
son, tbe collateral circulation may be en- 
hanced and tho capillary bed increased by 
moderate application of beat- Within several 
hours a maxim am effect should have been ob- 
tained from tbe beat and If tbe drcuiatioo b 
not restored to near normal at that time then 
the extremity should be treated as anemic 
tissue and an attempt to retard the metab- 
olism by refrigeration should be made. 

In addition to the active surgical measures 
we feel that tbe vasodilator drugs bdp to 
dimi ni sh the vasospasm Atropine sulfate 
given Intravenously immediately and re 
peated subcutaneously every 4 hours there 
after U a valuable adjunct in therapy Copa 
vin given by mouth every 4 hours assists in 
the rasodibtioo and also relieves tbe pain 
that mav be present If the pain Is aevere and 
persistent, th e n morphine and pantopon have 
to be used to keep the patient comfortable. 

Emally in those cares in which therapy 
fails to re-establish an adequate circulation, 
amputation should be performed as soon a* 
there is a definite Hoe of demarcation between 
the normal and gangrenous tissue. If ampata 
tion is delayed, the patient becomes toxic 
with a febrile reaction, general malaise loss 
of appetite and even deDrium. A plastic type 
of flap amputation can be performed U one 
realties that tbe level of Ischemic necrosis of 
the deeper tissues is higher than the line of 
demarcation wm un tbe skin- An apprecia- 
tion of this fact wOl lower tbe lndoeoce of 
secondary' amputations. 

ILTOTAIY 

i Four cases of gangrene complicating 
fractures or fracture-dislocations about the 
tore have been presented Dissection ol the 
vessels revealed thrombosis of tbe mam 
arteries In a caws and laceration of tbe main 
arterv in the other 1 cases. 
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2 Anatomical dissections demonstrate that 
vascular comphcations following fractures 
about the knee are dependent upon the prov 
lmity of the vessels to the bones, and the re- 
straint placed upon these vessels by the sur- 
rounding tissue 

3 The therapy for the two different 
clinical and pathological entities of thrombosis 
and laceration of the main arteries has been 
discussed 
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COMPLETE SURGICAL DIVISION OF THE 
PATENT DUCTUS ARTERIOSUS 
A Report of Fourteen Successful Cases 
ROBERT F GROSS M D F.A.CS Boston, Miradnomi 


T HE ductus arteriosus forms a lx\ -pin 
which 1* essential lor the circulation 
during feta] life bat tt norma]]} un- 
dergoes doaure during the neonatal 
period. If however the vrsael remain* open 
the individual U left with a permanent ihuot 
between the aortic arch and the pulmonary 
artery Such a communication If not too 
large u compatible with a long and active 
life bat sufficient evidence ha* now accumn 
luted to show that patient* with thb abnor 
malitv will frequently develop complication* 
which are oi considerable Importance Fint 
the *hunt may divert so much Wood from the 
peripheral dradat km that the physical growth 
1* retarded or Indeed the mature individual 
may be stunted. Second the leak can be of 
such magnitude that a large volume of blood 
a pa**cd through it m a uselesa faihion hence 
the work of the heart is greatly Increased and 
the cardiac reserve n reduced even to the 
nt of circulatory failure Third, there may 
a superimposed Streptococcus virfdan* en- 
docarditis (or endarteritis of the pulmonary 
artm) Finally there sre rarer complication* 
*uch a* aocurviraaJ dilatation of the ductus, 
rupture of the ductus, and embolism from 
thrombosis of the ductus. These various 
hazards are sufficiently serious and appear 
with gTrai enough frequency to make surgical 
closure of a patent ductus arteriosus advisable 
—provided this can be sawnplisbed with a 
reasonably low mortality rate 
In 1907 Munro suggested that obliteration 
of a persistent ductus might be performed bv 
surgical means. This was initially attempted 
by Strieder (1) but for technical reasons the 
vessel could not be complete!) shut off and 
the patient died 4 days later The first sac 

Fn*» tW rvp»rt«<-M« •/ Wrrrr W lW fw« Bt*t ln<U« 
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restful hgatloo of a ductus was reported by 
t'»ra« s and Hubbard (4) In our eariy cases 
the restricted size of the operative field and 
the extremely short length of the dodos led 
us to simple Lgatlon 0/ the ductus rather th»n 
to the more dangerous procedure of dividing 
iL While the Enritation* of ligation were ob- 
vious, its shortcomings were offset by the fad 
that it would accomplish the desired result 
in moat instances and that k could be com 
pleted with a negligible risk to the tndivxl 
Dal's life. 

Whenever a large artery Is obstruded In 
continuity'’ by a single Ugature (or closely 
placed ligatures) tiny crevices may be left as 
the wall is wrinkled and folded together— 
hence a small leak remains If an effort Is 
made to avoid this residual opening by snug 
Ring up the ligatures very tlgnlly there b al- 
ways t ne attendant danger of pressure croakn 
of the vessel wall Such cutting artioo can be 
minimized by employment of broad raatenib 
such as linen tape or an aluminum band, but 
the accumulated experience of many surgeons 
Indicates that this complication cannot be 
entirely abolished by using any of the sub- 
stances which ha it yet been suggested and 
tned. If such a vessel is cut Into (or U cut 
through) by Its EpUure, there may be subse- 
quent (1) re -establishment of the vascular 
channel (1) devrlopment of a regional hems 
toma, or (3) fatal hemorrhage. All of these 
general considerations apply to the surgical 
closure of any Urge artery or vein they are 
also applicable to the problem of ligation of a 
patent duct os arteriosus. I have employed 
simple ligation of a dudas Botalli In 14 pa 
ttenta. Most of these had a perfect or highly 
gratifying result, but several of them obtained 
an incomplete closure or else the ligature 
partially cut through the ductal wall some 
days or weeks after tbe operation. 
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Fig 1 Position of incisions m relation to heart A Cutaneous incision ' B, 
Cartilage and intercostal incision 

Fig a Cutaneous opening below breast which is subsequently turned upward 
Fig 3 Method of applying rubber band on the hemostat (the ratchet is never used) 
Fig 4 Chest open Mediastinum to be opened along black line posterior to the 
phrenic nerve 

Fig s Flap of parietal pleura held forward with two sutures 

Fig 6 Lappet of pericardium being raised from ductus (not necessary in all cases) 


In order to attain better results than had 
been secured by simple hgation of a patent 
ductus, 28 additional patients were operated 
upon by the following technique The ductus 
was compressed with two heavy braided silk 
ties which were applied with a tension that 
would not conceivably cut the vessel wall If 
the ductus happened to be soft and elastic, 
this step alone would be sufficient to effect a 
complete closure, if the ductus was thick, stiff, 


and unyielding, a small pmhole openmg would 
be left In either type of case, “unsurfaced” 
cellophane (about inch wide and four 
layers thick) was placed over the silk ligatures 
and then tied (but not constnctine the ductus) 
As shown by the work of Pearse, there is some- 
thing in the cellophane which excites a regional 
fibrosing reaction The contracting scar tissue 
compresses the ductus and gradually closes 
off any small fistula which might have re- 
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fnained at the termination of tbe operation. 
In tbe majority of eater thi» method (of Irga 
tun: plus ceUcphsne) gave a complete dean re 
to that no murmur «u ever detected after 
operation in several patients a until leak was 
noted after operation which then disappeared 
in a (car months In 3 patient* minimal leaks 
have persisted for the 1 to 3 year periodj 
since their operations. This technique is un 
dcmbtedli an improvement over simple hja 
tfon it carries a very low mortality rate and 
It will probably be quite valuable for many ad 
ditionnl cases in the future. Its occasional 
failure loitered the desire to develop a perfect 
type of undertaking— complete division of the 
ductus— so that this arteriovenous type of 
fistula could be Immediately completely and 
premonentlv shut off 

In the presence of an open ductus, the space 
b et ween the aortic arch and the pulmonary 
artery u so narrow and tbe ductus is so abort 
(4 to 6 Dim.) that it la usaaJh inqymible to 
place two ligatures 00 the ductus and cut be 
tween these without great danger of having 
tbe ligatures aim off and produce fatal hemor 
rh*£e. Tourofi was able to tie doubly and 
divide tbe ductus in s pattern* but such a 
technique should be reserved for the rare In 
dividual who has an unusually long ductus 
\fter many unsuccessful attempt* in the *ur 
deal laboratory to devise sped*! damps and 
Instruments for facilitating a ductal division 
these were all discarded and the following 
procedure was adopted. 

The operation herein described has now 
been used successfully for 14 patients. In 
each of these it was earned out in a very 
satisfactory manner There were of ten anxious 
moments about the possible slipping of damps 
the strength of the suture material, or the fear 
of a sodden and uncontrollable hemorrhage 
but the aortic and pulmonary ends of the 
ductus could always lie firrolv and accurately 
dosed. It is difficult to predict the percentage 
of patients for whom complete division can be 
salth employed. The experience of tbe oper 
ator the breadth of exposure in the field tbe 
smoothness of the anesthesia tbe length of 
the ductus, etc. are afl factors which roust tie 
carefully weighed before the attempting of 
ductal division in any particular instance If 


however condition* are such that complete 
division of the vessel can be accocnpEshcd, 
then tbe surgeon may feel assured that he has 
performed the best tvpe of correction fer this 
cardiovascular abnormal! t\ Since it has been 
pcwribk to accomplish a complete ductal dl- 
visit® in nrv last 14 consecutive cases, I am 
led to bdteve that only rarely will it be neces- 
sary in tbe future to revert to th: less desirable 
operation of bgatloo. 

orcavnvr technique roc d c e r es 
DIVOT ON 

Exposure of the superior mediastinum and 
great vessels has been described at some length 
fa previous communications (j 3) Hence 
only a brief summary wffl be given here re 
gardmg opening of the chest and approach to 
the ductus region. A curved incision is made 
below tbe left breast so that the local akin and 
tbe entire breast can be turned outward and 
upward. The pectoral muscles are severed at 
tbeir attachments to the thorax The left 
pleural cavfh is entered in tbe 3d Intercostal 
space the intercostal musdes should be 
severed from the sternal border almost to tbe 
angle of the rib*. The jd and id costal carti- 
lages are cut *0 that these riba can be retracted 
upward. As tbe lung collapse* away the heart 
and superior media*! In am can be viewed from 
thdr left lateral aspect. The parietal pleura 
which covers the mediastinum Is opened above 
the long root This incision is carried well up 
over the aortic arch It is situated parallel to 
and midway between the phreruc and vagus 
nerve*. Great care lhould be taken to identify 
sod isolate tbe left recurrent laryngeal nerve 
so that it will not be injured during tbe subae 
quent tCsaertkm or manipulations. In tome 
individual* lymph node* will obscure the field 
and must be d is se rt ed awav before tbe under 
King structure* can be adequately viewed. 

Palpation of the great vessels now show* 
that there is a marked thrill over the pulmo- 
nary arten which is which transmitted to 
regional structure*. Tbe thrill it more Intense 
during svstole and tends to die off during 
cffa*t( 3 e While it can be felt o rr the entire 
pulmonary arterv it a most prominent Jus t 
opposite the opening of tbe ductus. Not un- 
commonly the exact position of the ductus is 
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Fig io Four clamps applied Ductus being cut ruth scalpel between two middle 
clamps 

Fig ii Ductus divided Two clamps remain on either end of the \essel To 
obtain more length of \essel to work upon, Clamp A will be shifted proximal to 
C and Clamp B wall be shifted proximal to D 
Fig 12 Clamps shifted 


Fig io 


Fig 12 


at first obscure because o\ erlying fat and 
areolar tissue cover over and hide it Under 
such arcumstances, a finger-tip can be pushed 
posteromedially into various parts of the 
groove between the aortic arch and pulmonary 
artery If steady and firm pressure does not 
change the regional thrill, the finger is then 
moved to another part of the groove and pres- 


sure is reapplied This topical examination is 
repeated in different areas until a point is 
found where the pressure will compress the 
underhung ductus and thereby abolish the 
thnil m the pulmonary artery Finding the 
ductus can also be facihtated bi tracing the re- 
current laryngeal nerve downward, since this 
passes lateral and then posterior to the ductus 
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After tbe duct in has been Identified, the fat 
U slcnri} and carefulh cleared from Its an 
tcrior and lateral surfaces. The anteromedial 
part of the dissection can usual!} be accom 
pUahed trs dckcatel} placing the point of a 
naif length damp bet w een the aortic arch and 
tire pulmonary arten and gently spreading 
the jam apart The instrument is then peued 
deeper Into the slit thus made and the tissues 
are further Month dlaaected Occasionally 
there is a rather fibrous web at ret dung be 
tween the pulmonary arten and the medial 
surface of the aortic arch the fibers of which 
are beat aevered with imaD-bladed sdssocs. 
The medial border of the ductus deserves the 
utmost care it can be Month separated from 
the underlying left main bronchus by a Tight 
angle clamp. A cry delicate dissection must be 
employed since this medial wail may be thin 
ncr than one anticipate*. If the vessel is acci- 
dent ally tom exsanguinating hemorrhage can 
occur with alarming rapidity (In onh r of 56 
surgical!} treated cases of our senes has there 
been am bleeding from the ductus wall While 
there rras an Immediate and aenou* loss of 
blood the rent could be dosed and tbe patient 
survived ) The literature contains several re 
ports of rupture of a ductus during operation 
giving nse to fatal hemorrhage on the table 
Consequents one should be exceedingly slow 
and cautious and gentk while dissecting the 
vessel awa> from tbe surrounding structure* 

In some subjects the pericardium has a vm 
high retied non and a psmnus of it overlies the 
ductus. This flap of pericardium should be 
freed from the ductus and tbe adjacent pub 
monary artery by sharp and blunt dissect km 
so that it can be turned forward out of the 
way Evers effort should be made to keep the 
pericardial envelope intact because an open- 
ing m it allows continual escape of froths fluid 
which runs down on the operative field. 

The ductus must have more than a narrow 
rooe of clearing around its penpben it should 
be widel) freed from structure* which lie 
against its posterior and medial surface*. Sub- 
sequent steps will demand considerable mo- 
bflm of the medial ductal wall as weQ as the 
adjacent medial surfaces of the aortic arch 
and pulmonan art err Hence it is taper* 
tive that these places be cleared as much as 


possible before tbe surgeon attempts act us I 
dlvtdoo of the ductus. 

Two damp* are now placed directly 00 the 
ductus as shown in Figure 9 It has been 
found that standard straight hemostats about 
5 Inches m length will have laws of optimum 
size (The base of the jaws should be ground 
off cm both sides so that these surfaces will be 
neari\ parallel.) It b Important to etnplm 
damps which are either new or which have 
been weH cared for so that no undue wigftuv, 
or side root! 00 occurs at the hinge which 
would a How skle-plsv of the law*. V damp 
should never be dowd so that the handle 
ratchet becomea engaged since this amount 
of pressure will produce crushing Injury to 
tbe ductal wall and will probably lead to 
subsequent sloughing It Has been satisfactory 
to place a new rubber band around the handle 
as shown in Figure 3 so that the Instrument 
is held in place soldi b> the tension of this 
rubber band. Tbe eUstle band can be made 
sufficiently taut so that the damp will not 
slip off the ductus wall and yet it will not have 
sufficient pressure to crush the vessel 

When two damps are applied (Fig 9) they 
appear to take up all of the available room be 
tween the aortic arch and the pulmonary 
artery However it is now possible to vroettt 
in an additional damp on the aortk skle and 
another one oa tbe pulmonary side so that 
four damps are in position (Fig 10) Tbe 
outside damps will be found to ride up on the 
pulmonary arten and aorta, respect! veir 
With a small scalpJ, the ductus is now dl 
vided between the two middle damps, so that 
two instruments remain on tbe pulmcmarv 
end and two on tbe aortic end of the ductus 
(Fig ) \I 1 of these damps must be left 

free in the field so that the* can slide with the 
respirator, motion* of the mediastinum an I 
with the beaticv, of the great Tud*. Thrv 
must not be aD wed to fieri downward nor 
should they become impin get! against tbe chest 
wall. They must not be struck be tbe opera 
toe a or assistant s bands Vny such prepare 
angulatkm or jamng of the damps ma\ dis- 
lodge them from tbe ductu 
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Fig is 



Fig 17 


Fig 13 Distal clamp removed from pulmonic end Single clamp remains for 
hemostasis Beginning suture of the presenting cuff (formed by removal of distal 
clamp) 

Fig 14 Details of cuff suture a, Continuous fine silk suture, b, Row of 
suture completed c, Suture continued back — making an overlacing closure d, 
Suture bemgbed 

Fig rs Distal clamp has been removed from aorbc end (the cuff will be treated 
as in 14 a d) 

Fig 16 Hemostabc (proximal) clamp taken off of aorbc end Second row of 
sutures being started to bring together adventiba (over the first suture line) 

Fig 17 Remaining clamp off of pulmonic end, and advenhbal suture com 
pletcd (This gives two rows of suture on aortic end and two on the pulmonary 
end ) 


The recurrent laryngeal nerve must be kept 
constantly in mind and protected from injury 
by the hemostats or sutures It can be freed 
readily from its bed and can be displaced 
downward away from the ductus for 4 or 5 
millimeters When the hemostats are placed 
on the ductus, their tips must not catch the 


inferior cardiac nerve which arises from the 
recurrent laryngeal nerve Furthermore, the 
jaws of the hemostats must be placed on the 
ductus in such a way that they cannot back 
off, on the other hand they must not protrude 
so far inward that they pierce the underlying 
left mam bronchus 
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After the ductus has been severed, the 
distal damp on the pulmonary end it removed 
This leaves a small j or 3 millimeter cuff which 
can be sewed over and over with a continuous 
fine stlk stitch. If by am chance the removal 
of the distal clamp leases too short a cuff 
additional length of the caff can be obtained 
by putting a clamp proximal to the remaining 
damp and then removing this latter (Figs. 1 1 
and is) After 10 to 1 5 bites are taken In the 
ductal end (Fig 14) the stitch i* then run 
back over the cuff so as to male a basket Eke 
or Interlacing doaure It Is highh Important 
to use fine silk which Is waxed or oiled so 
that It will ilm easily through the vessel wall 
without tearing it Deknatd No. 00000 
(sue B) has a high tensile strength combined 
with a small character which makes it a 
superb material for thts delicate task It most 
be mounted on an atraumatic needle. In all 
of the present cases a small curved naa- 
cotting (Dekno tel eyeless needle No 9) needle 
was found to be perfect (or the job 

The aortic end of the ductus is now treated 
The distal clamp b removed, the proximal one 
being left for hemostasis, and the cuff of 
tissue is whipped over and over as previously 
described for the pulmonic end. It will be 
found that if the pulmonary end has been 
treated first— and hence one of its damps is 
out of the way— more room will be obtained 
to facilitate work cm the aortic side, where 
it Is highly important to have a tight and 
accurate closure. 

After the first row of aortic sutures has 
been placed the single remaining damp is 
slowly removed- If the first Hoe of sutures has 
been property taken there will be no bleeding 
If however some ootlng does occur a sponge 
should be pressed directly over the line of 
suture Iot 3 or 4 minutes until dotting occurs. 
When the field is dry a second suture hue 
(Fig 16) is made the adventitia bang brought 
together with a continuous fine silk suture to 
cover and support the first row of stitches. 

Finally the remaining damp is removed 
from the pulmonary end of the ductus and a 
second layer of continuous sutures a placed In 
order to bring together its adventitial struc 
timet. These steps have nenr produced a dou 
ble dosure of the aortic and of the pulmonary 


sides of the ductus. (In the last 8 cases here 
reported great care was used in the placing 
of the first layer of sutures on the pabnooarr 
arterv and the aorta the second layers of 
sutures were emitted. The results hive been 
completely satisfactory ) 

The mediastinum b covered by the bringing 
together of tbe edges of Its parietal pleura with 
interrupted silk suture*. Repair of the bony 
cage and the overlying wound can be actom 
plished rapidly Imt if time is spent in a 
meticulous closure, the patient will have a 
smoother and more satisfactory postoperative 
course A rather stiff rubber urethral catheter 
(No. 16 or 18 French) with several boles cut 
in ita tip Is led down Into the posterior per 
tion of the pleural cavity and is brought out 
through the chest wound. The ends of the id 
and 3d costal cartilages are now repaired with 
Cultures, preferably of silk, so that any dels) 
In tbe healing of the cartilages will not allow 
the ends to override The 3d aod 4th ribs are 
brought together with 4 or 5 rodrcEng, heavy 
chromic catgut sutures. The intercostal raia- 
des are approximated with a continuous 
chromic catgut suture The pectoral musdes 
are sewed down to tho chest wall, and tbe 
anterior pectoral ftada is repaired with inter 
rupted futures, preferably of fine sflk. The 
superficial fascia is brought together and then 
the subcutaneous fat U dosed with several 
Layers of fine sutures. In order to obtain * 
hair-line cutaneous scar— which will Dot sub- 
sequently spread— the con am must be ac 
euratdy approximated and no fat must be 
allowed to protrude op between its edges. 
This is best accomphihed with interrupted 
fine, white silk stitches. Finally the epi 
dermis n brought together with a continuous 
con urn suture of dermic this latter Is left 
in place from 8 to is days before removal. 
This gives an admirable skin closure which 
leaves no stitch marks. 

Just before tbe skin Is brought together sue 
txm a applied to tbe catheter whkn had been 
previously placed in the chest. In this wav 
all the afr a withdrawn and the catheter 11 
then pulled out Expansion of thelungin tha 
wav causes less postoperative reaction than 
does expansion at it bi a high positive pres- 
sure through the anesthesia machine. 
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THE IMPORTANCE OF FOCAL INFECTION IN 
OBSTETRICS 

MYER SOLIS-CDHEN M.D Philadelphia, Penn*) Irani* 


AFTER an acute local Inflammation haa 
/\ subsided the bacteria that caused It 
^ \ freqtrenti) persist in tbe local tis- 
^ sues, where thev either remain Inac 
>t or produce a chronic local inflammation of 
latent mild or moderate character depend 
K upon the degree of local resistance in tbe 
fected tissues. Whether tbe infecting germs 
a chronic local infection confine their a elm- 
's to tbe tissues thev Inhabit or whether tbe) 
their aolubtc toxins are earned by tbe blood 
ream to other tissue*, more or la* distant 
pends to a great extent upon the general re- 
tan re of tbe patient. When bomly resnt 
ce b high, fad of infection maj edit for 
an without producing disease ebewhere. 
rwrred general resistance however enable* 
c infecting organism In a primary focus of 
lection to form metastase* or secondary fod 
infection outride of the tissues In that focus, 
lb b known os focal infection. Among the 
rtorx that lower general resistance are ft 
;ue unhygienic living acute and chronic iO- 
wo. chuling hemorrhage pregnane) and 
i uma— including the trauma of childbirth 
d of operations. 

A number of obstetricians conclude from 
meal observation that mam of the aed 
nts, diseases and complications of preg 
ncj are tbe result of focal infection Thev 
nsequenth emphaskc the importance f re 
mng all fod of infection that are accessible 
d removable Most obstetricians in rav 
inion, direct their attention chiefh to the 
it c*vit\ and ignore to a great extent in fee 
m in the upper respiratory tract. 

The various conditions that obstetricians 
lleve can be caused by focal infection will be 
nridered separately 

Iborti&n bland and First La \ake (14) 
odier Pierrepoot Schumann, and Talbot 
$) recognise focal Infect 100 as one of the 

efrlbrfcnlW fc»cnnc»I Joort tt 


causes of abortion. Talbot (44) explains the 
process as the result of hematogenous Infer 
tkm of the maternal blood vesseb of the pb 
cental rite b> bacterial emboli from a focus of 
Infection- The process of Infarct formation 
he show*, destroys the function of fust si 
much of the placental tissue as b Involved bv 
the thrombotic process. Thus a portion of the 
feeding surface (or the fetus b taken awa\ In 
the early months of pregnancy when the total 
placental area b small the Infarcted area may 
be retaUveh Large When this proportion a 
large enough it result* In the termination of 
tbe life of the fetus which In turn retails later 
in miscarriage or the throwing off of tbe dead 
fetus. This explains the greater hidden ce of 
miscarriage within tbe first 3 months of preg 


nancj 

Tkf tcxrmvii of frr^nanct Focal infection 
is regarded as one of the causes of the toxemias 
of pregnancy by Adair Bland and First 
DeLre Evers, Fowler La\ake(t4) Mosher 
IVrrepont Reed and Cook} and Talbot 
(4s) Tbe last named has presented consul 
erablc rcxirncv both experimental and cfinl 
cal showing that toxemia of pregnancy b 
primarily doe to bacterial Invasion of tbe or 
gans of the p r egnant woman from fod of 
chronic infection De Lee stated that focal 
infection may be the underlying cause of a 
grstoris and that removal of foci of Infection 
has sometimes worked a cure 

Mackenty observed that obstetricians are 
inclining to tbe beOef backed b\ cocriderabk 
clinical evidence that tbe todc vomiting of 
pregnant^ b in some way related, di recti) or 
indirectly to tone focal dbeav T heasao da 
tioc of toe penucKms vomiting of pregnancy 
with foa of infection has been referred t b> 
Bland and First Fvrrs Reed and Cooley and 


Talbot (46) 

EdampBX and pre-edamptlc towmb are 
believed to Adair Mosher Pierrepoot and 
Talbot U?) to be due t focal infection 
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Mackenty quoted the statement, made to 
him by an obstetrician whose experience has 
been unusually large, that since medicine and 
surgery had been active in the elimination of 
toxic foci, eclampsia has been greatly reduced 
The nephritis of pregnancy The part played 
by focal infection m the etiology of nephntis 
associated with pregnancy is mentioned by 
Alport, Bland and First, Evers, Mosher, Ran- 
dall, Stieglitz, and Talbot (45) 

Pyelitis during pregnancy Many authors, 
according to Kretschmer, consider that a focus 
of mfection is important m the causation of 
the pyelitis of pregnancy Bland and First, 
Danforth, Randall, Reed and Cooley, and 
Talbot (44, 46) likewise direct attention to 
focal mfection as an etiological factor 

Disorders of the placenta Young believed 
that premature separation of the placenta is 
in many mstances due to a thrombosis of the 
uterine and ovarian vessels, causing a hemor- 
rhage and a separation of the placenta from 
the damming back of blood La Vake (24) 
goes a step further and postulates mfection or 
bacterial toxins as a possible source of the 
thrombosis, giving evidence of severe acci- 
dental hemorrhage being due to focal mfec- 
tion He believes that the clearing up of all 
foci of infection m pregnant women, as far as 
it is possible or expedient, may aid in reducing 
the incidence of accidental hemorrhage 
Talbot (45) is convinced that many pla- 
cental infarcts are due to hematogenous infec- 
tion of the maternal vessels of the placental 
site He has observed more than 50 cases in 
which a bleeding spell was recorded upon the 
placenta by contemporaneous white infarc- 
tion on its edge or by cessation of growth 
Many of these attacks of bleeding were asso- 
ciated with demonstrable acute mfection m 
the mouth and throat Talbot's clinical ob- 
servations suggest that the acute mfection 
causes the bleeding from the placental site, 
and that the white infarct on the edge of the 
placenta is the result of this pathological le- 
sion It seems to him justified to make the 
deduction from clinical and laboratory evi- 
dence that many placental infarcts are evi- 
dence of blood-borne infection from the point 
of entrance in the head to the utenne tissues 
immediately beneath the placenta (45) 


The infarcted area in the early months of 
pregnancy may occur in the middle of the pla- 
centa or on its edge When on its edge, the 
damage done prevents the further enlarge- 
ment of the placenta at that point When the 
concentric enlargement of the placenta is thus 
inhibited, there is the compensatory growth 
on the undamaged edge of the placenta to sup 
ply the needs of the growing fetus This re- 
sults in the assymetneal type of placenta (44) 
When the onginal attachment of the ovum is 
low enough in the uterus, an infarct in the 
early months of pregnancy may dnve the com- 
pensating growth of the placenta downward, 
with the result that low-attached placentas, 
marginal and complete placenta praevias may 
result (47) Talbot (44) says that a certain 
proportion of this class of placenta previa are 
preventable by removing known foci of chronic 
sepsis before they do harm Infection of the 
whole edge of the placental site he believes 
may be the determining factor in the so called 
placenta circumvallata or its modifications 

In the experience of Bland and First and of 
Mosher, foci of infection may predispose to 
premature separation of the placenta 

Puerperal sepsis The old idea m regard to 
puerperal sepsis was that the infecting germs 
are introduced by the finger or instrument of 
the obstetrician or through contact of the 
vulva with unclean hands, linen, or other 
objects 

Of the avenues of internal mfection, one is 
the presence in the birth canal prior to labor 
of a streptococcus which is able to infect when 
the patient’s general resistance is lowered by 
the shock, hemorrhage, exhaustion, and fa- 
tigue of delivery and when the local resist- 
ance of the birth canal is lowered by the 
trauma produced 

Another avenue of internal infection is the 
direct transmission to the uterus of bacteria 
from the respiratory tract of an individual at- 
tending the confinement 

A third cause of puerperal sepsis of internal 
origin— one msufliciently recognized by the 
profession at large— is focal mfection 

As long as 40 years ago Ahlfeld called at- 
tention to the fact that a woman occasionally 
becomes mfected from bacteria which are 
transported to the gemtal canal via the blood 
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stream from a distant «te of suppuration 
•och u infected tonsils, lung* or breast 
De Lee likewise refers to the inoculation of the 
patient by herself with bacteria carried from 
a focus of ftupporatioQ It is undoubtedh 
true according to Schumann, that a definite 
presort Km of cases of puerperal sepsis 11 trace 
able to an autogenous infection Beck, Bland 
and First D Cole brook Condon, Evers, 
Irving Lanarfield and Hare lash La \ ike 
(34) Rimsr) and Pierce Rose, White et al 
and W oodwaid and Gardner concurred. 

Brtasl abscess Talbot (44 46) regards 
breast abscess u an infection of hematogenous 
origin and a manifestation of chronic aepsu. 

Among tbe etiological factor* concerned 
with tbe development of breast abscess Dip- 
pel and Johnston likewise dte foa of infection. 
They say that tbe asaoaatioo of breast ab- 
scesses with infection elsewhere in tbe body 
•ueb as the uterus, unniry tract, tooth fingeT 
or upper respiratory tract, occur* and cub 
turallj shows the same organisms too often to 
be mere!) coinodentiL Hams reported a case 
in which the breast milk and dental fod con- 
tained the same organism and in which the 
Infection in the milk dcared up 00 tbe removal 
of the infected teeth. I Ie also described a case 
of breast abscess of a years duration which 
bealed in 2 weeks after dental infections were 
removed. 

PbUbtis Chronic sepsis is regarded b> 
Talbot (44) as tbe etiological factor in phle 
bitis. La \ ake s (jj) experience has Indicated 
to him that dental infection concealed or 
open, means an increased chance of post 
partum phlebitis. 

The removal of fact of infection At no time 
should operation upon a focus of Infection be 
regarded Gghtly irrespective of pregnancy 
Tbe operative trauma b> lowering bodd) re 
siitance ma> even produce a spread of the in- 
fecQoci. Such limpie procedures at tonadkc 
totny and dental extraction have precipitated 
disease of the heart, kidneys, Joints and eves. 

It is possible, however to minunixc the dan- 
gers of *uch an operation b> tbe extrtasc of 
extreme gentleness by not removing more 
thin one tooth at a sitting b) preparing a pa 
tient prior to operation with a view to raising 
her resistance by attention to postoperative 


care b\ p reopen live autogenous vaedno- 
therep) and b\ administering a sulfonamak 
for 3 days before and 3 days after open tea. 

In attempting to rid a patient of infected 
tissue one must remove all such tissue In- 
fected tonsillar remnant* and broken -off in- 
fected tooth apices are as dangerous as dis- 
eased tonsils and abscessed teeth. Moreover 
secondary foci should not be neglected for 
they can keep up the focal infection 

O feral ens on a focus of infection iun*i fori 
nancy It is the general opinion, according to 
Bland and First that there is no danger is*o- 
dated with oral surgical therapy Including ex 
tractions, during pregnancy except in a verr 
limited number of women wbo exhibit a tend- 
ency to miscarry In Ziskins experience, the 
removal of dental fod caused no increase in 
the number 0/ miscarriages, abortions, or still- 
birth* From his records of the dental open 
tians on 730 pregnant women be cooaode* 
that dental treatment for pregnant women 
may be approached *lth do more hesitation 
than for other types of patient* *nd that den 
tal operations may be performed without ill 
effects during any month of pregnancy 

La \ake (25) say* that obstetneaflr it b 
more safe to eradicate at once all definite foa 
of infection than to mart He believes that 
pregnant women stand ail anesthetic* wtfl, 
subject to tbe Individual idiosyncrasies of the 
non pregnant and that they stand operat km 
well bo long as the infection does not auper 
vene or a cause of hl^h temperature does not 
operate In eradicating foa of infection he 
warns that we must drain with care to avoid, 
if poisibie severe vaccination reaction 

Bubis also beDevea that less harm *01 be 
done b) treating these fod during pregnancy 
than ma\ occur if the) are neglected until 
after child but h. 

Talbot (48) boa ever thinks it is not safe 
to take a chance on increasing tbe activity of 
»cpiis before the beginning of the fourth 
month. He likewise believes that chronic sep- 
sis should not be disturbed in the presence 0/ 
toxemia of pregnancy He regards the safest 
time to be between the fourth and seventh 
months of pregnancy lie prefers bo* ever to 
remove foa of chronic infection either before 
or between pregnancies. 
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Vcglcct of the partly bacterial fonts of infec- 
tion Obstetricians share with otolaryngolo- 
gists and most plnsicians a serious miscon- 
ception of a focus of infection (^4) doubtless 
due to Billings definition of it as “a circum- 
scribed area of tissue infected with pathogenic 
organisms” I would stress the infecting or- 
ganisms, rather than the infected tissue, and 
would define a focus of infection as “infecting 
bacteria, pathogenic for their host and pro- 
ducing toxins mimicablc to linn, which have 
their habitat m a more or less circumscribed 
area ” Thus defined, a focus of infection in 
the upper respirators tract is never removed 
by the surgeon s knife, which mcrclv extir- 
pates infected tissue and drains infected cavi- 
ties \fter a tonsillcctomv , for instance, the 
infecting bacteria mav still be found in the 
tonsillar fossae, in the nasopliarv n\, and on 
the faucial pillars and adjacent tissues, and, 
after sinus drainage, in the sinus, narcs, anil 
nasopharv n\, where they remain and multiplv 
and elaborate toxins, until thev arc overcome 
by the patient s defensive forces (35, 36, 37) 
Their destruction, however, mav follow the 
operation spontaneously , especiallv when at- 
tention is given to hvgicmc measures In 
most eases, however, the writer has found it 
necessary to stimulate antibody production 
artificially by administering a potent autog- 
enous vaccine (37, 38, 39), made from patho- 
gen-selective cultures (10, 40, 41, 42), which 
are those most likely to contain the infecting 
germ As this vaccine is very potent, it must 
be given extremely carefully in the appropri- 
ate dosage for the individual patient (38) 
Bernstine and his associates (5, 6, 7), however, 
have reported favorable results from stock 
vaccine 

The disappointing results experienced by 
most obstetricians in prophydaclic immuniza- 
tion are due, in my opinion, to failure to dis- 
cover, treat, and culture all foci of infection, 
failure to include the infecting organism and 
its soluble exotoxins in the vaccine, and failure 
to administer the vaccine properly 

SUMMARY 

Focal infection is a frequent cause of many 
of the accidents, diseases, and complications 
of pregnancy, labor, and the puerpenum 


Great caution should be observed in remov- 
ing infected tissue at a focus of infection at all 
times and especially during pregnancy 

Removal of infected tissue at a focus of in- 
fection frequenth fails to eradicate the infect- 
ing organisms, winch mav continue to multi- 
pl\ and to elaborate toxins and thus keep up 
(he focal infection 

The elimination of these microbes mav re- 
quire artificial stimulation of antibody pro- 
duction bv the careful administration of a 
potent vaccine containing the infecting bac- 
teria and their soluble exotoxins 
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NUTRITIONAL DEFICIENCY IN THE ETIOLOGY OF 

MENORRHAGIA, METRORRHAGIA, CYSTIC MASTITIS, 

AND PREMENSTRUAL TENSION 

II Further Observations on Treatment with the Vitamin B Complex 

MORTON S BISKIND, M D , New York, New l'ork, GERSON R BISKIND, M D , San Francisco, 
California, and LEONARD H BISKIND, M D , Cleveland, Ohio 


O BSERVATIONS made 2 years ago that 
I the liver loses its ability to inactivate 
I estrogen in vitamin B complex defi- 
ciency led us to investigate the rela- 
tion of nutritional deficiency to clinical syndromes 
associated with excess estrogen 

When a pellet of estrone or estradiol is implanted 
in the spleen of a castrate female rat, the absorbed 
estrogen must pass first through the liver via the 
portal circulation (3, 4) On a complete diet such 
an animal remains anestrous, on a vitamin B 
complex free diet it goes into continuous estrus (6) 
Brewer’s yeast restores the anestrous state, sub- 
sequent depletion again leads to estrus (7) The 
flow of estrogen through the liver can be con- 
trolled at will, by v ithholdmg the B vitamins or 
by restoring them to the diet The same phe- 
nomenon occurs if, instead of implanting a pellet, 
one ovary is transplanted to the spleen and the 
other is removed (9) It occurs in the absence of 
detectable gross or histological lesions in the 
liver (7) 

When, however, pellets of testosterone pro- 
pionate are implanted in the spleens of castrate 
male rats, there is no significant difference in the 
weights of prostates and seminal vesicles m ani- 
mals on a B free or in those on a veast supple- 
mented diet (8) Estrogen ceases to be inacti- 
vated in vitamin B complex deficiency while 
androgen continues to be inactivated, thus a 
serious alteration must occur in the estrogen- 
androgen equilibrium 

We undertook to find out w hether patients with 
signs and symptoms of nutritional deficiency had 
menorrhagia, metrorrhagia, painful breasts, pre- 

From the Endocrine Laboratory and Clinic Beth Israel Hos 
pital New York N \ the Departments of Pathology Mount 
Zion Hospital and the University of California Medical School 
San Fran a sco California and the Departments of Obstetrics 
and Gynecology Mount Smai Hospital Cleveland Ohio 
Aided by grants to one of us (M SB) from the Wmthrop 
Chemical Company Inc. the S M \ Corporation and the 
United Hospital Fund of New York. 

Presented in part at the Clinical Research Meeting of the New 
\ork Academy of Medicine May 27 1943 


menstrual tension, or a combination of these 
And patients who presented one or more of these 
conditions were investigated as to their nutri- 
tional status A striking correlation was found, 
and treatment with vitamin B complex was 
instituted 

Preliminary observations previously reported 
on 29 patients (5) have now been extended to 
include studies on 104 patients, of whom 70 were 
treated with various preparations of vitamin B 
complex 

Lest it be assumed that the phenomena related 
to nutntional deficiency to be described are char- 
acteristic only of clinic patients in certain locali- 
ties, it should be pointed out that more than half 
the treated patients were private ones living m 
New York, Ohio, California, and Oregon These 
observations were made by the 3 of us, each work- 
ing independently in a different city 

Of 39 patients who were observed primarily 
because of the presence of lesions of nutntional 
deficiency, 37 had a history of menorrhagia, 
metrorrhagia, painful breasts, premenstrual ten- 
sion, or a combination of these Of 52 patients 
whose mam complaint was one of the latter condi- 
tions, and who were examined for evidences of 
nutntional deficiency, every one had signs or 
symptoms or both, characteristic of B avitaminosis, 
and these signs and symptoms improved on vita- 
min B therapv concomitant with improvement in 
the gynecological complaint Glossitis and cheilosis 
were common but not alwavs present 

The response to vitamin B complex therapy in 
these patients was usually prompt and often 
dramatic Some of the patients showed only 
moderate improvement on oral therapy, as im- 
pairment of absorption and utilization occurs fre- 
quently m nutntional deficiency, these patients 
were given parenteral therapy in addition With 
the latter, striking improvement, especially m 
premenstrual tension and in painful breasts, often 
occurred in as little as a few hours to at most a 
dav or two 
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treatment of unilateral cystic mastitis 8 months 
after the operation Another patient who had 
had a supracervical hysterectomy, had bleeding 
from the cervical stump at two successive monthly 
intervals after the operation A year later she 
came for treatment of cyclic tension and tender- 
ness of the breasts for about 2 weeks of each 
month In addition to the myomas, in 1 of these 
cases there was adenomyosis associated with large 
nabothian cysts in the cervical canal, in another 
there were cervical polyps 
Twelve patients with atrophic glossitis, cheilosis 
or both (and usually having other signs of B 
avitaminosis) were m the natural menopause 
when first seen, all 12 had a history of premeno- 
pausal menorrhagia 

ANALYSIS OF OBSERVATIONS 

A number of the clinical implications of failure 
of the liver to inactivate estrogen in vitamin B 
complex deficiency while this organ continues to 
inactivate androgen, have been discussed in pre- 
vious papers (5, 7, 8) Extension of the earlier 
clinical observations has raised several further 
points of considerable interest 
One important factor is that a number of pa- 
tients who flowed usually for 5 or 6 days and had 
not considered this abnormal, subsequently flowed 
for not more than 3 or 4 days under B complex 
thcrapv This indicates that it raa) be necessary 
to revise our concept of the normal range in the 
duration of the menstrual flow' 

Characteristically , patients with onlv mild or 
moderate signs or symptoms of vitamin B defi- 
ciency, vv ho had become accustomed to increased 
nervous tension, insomnia, tenderness of the 
breasts, a feeling of “fullness” or “puffiness,” 
lumbar backache, headache, increased fatigabil- 
ity, lower abdominal cramps and the like, as 
premonitory indications of impending menstrua- 
tion, reported after the first or second subsequent 
period while on B complex therapy, that the flow' 
came on completelv “without warning ” Con- 
verselv, other patients, especially those who had 
signs of a more severe and more protracted de- 
ficiency and w ho were suffering from menorrhagia, 
reported that there had been dvsmenorrhca for 
the first time while on vitamin B therapy, or that 
the {lain had become more severe than before 
(this also occurred in one of the cases in which 
there were utenne mvomas) In virtuallv everv 
case in which this occurred there was little or no 
pain during subsequent periods while the nutri- 
tion d thcrapv was continued 
Our observations m animals indicating that the 
c trogen androgen equilibrium is altered in B 


complex deficiency, is of especial interest in view 
of the response of the clinical conditions here dis- 
cussed to treatment wath androgens We believe 
that the therapeutic effect observed with the 
androgens is due to re-establisliment of the 
estrogen-androgen equilibrium at a higher abso 
lute level Administration of the B complex, lr 
contrast, reduces the body estrogen to the norma 
range and thus re-establishes the equilibrium at a 
physiologic level 

The majority of the patients in this senes had i 
low basal metabolic rate This was especially 
true of the patients with signs of severe or moder 
ately severe nutntional deficiency Administra- 
tion of thyroid to these patients, in the absence o 
a vitamin B supplement, usually caused exacerba 
tion of the signs and symptoms of the deficiency 
without significant change m the metabolic rate 
The low metabolic rate in these patients may b< 
the expression of a safety mechanism, the rise 11 
bodv estrogen resulting from failure of inactiva 
tion in the liver depresses the pituitarv witl 
diminution in secretion of the thyrotropic pnn 
ciple An additional factor is the observatioi 
reported by Williams and Kendall that adminis 
tered thvroid is “less effective in promoting meta 
bohe activity in a state of thiamin deficiencv 
than it is when the intake of thiamin is adequate ’ 
This would explain the failure of response to thy 
roid observed in several of our patients and the 
improv ement in this respect noted after adequati 
vitamin B complex therapy 

In 2 patients with enlarged thyroids a definiti 
diminution in the size of this gland was observec 
after several months of therapy with vitamin I 
complex, tins was sufficiently striking to be no 
ticed spontaneously by members of their famihes 
In neither of these cases, however, did the goitei 
completelv regress during the period of observa 
tion This is of interest in view of the well known 
observation that patients wath goiters show pen 
odic further enlargement of the gland during th< 
latter part of the mtermenstruum, when the body 
estrogen rises, and that administration of estrogei 
to some patients wath hvperthv roidism leads ti 
diminution in the basal metabolic rate (10) 

Among other incidental changes observed 11 
these patients, alteration in the skin and sub 
cutaneous tissues were staking V cleanng anc 
bnghtcmng of the complexion was usuallv one o 
the earliest changes observed on B complex tlier 
apv This was noticeable in kodachrome photo 
graphs originalh taken to illustrate the ora 
lesions and the changes under thcrapv Whei 
first seen, in a number of the patients the skin w a. 
thin and hvperesthctic, large petechial hemor 
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rhages occurred from slight contusions and bleed- 
ing was almost invariable from the needle tract 
when hypodermic injections were made The 
subcutaneous tissue was flabln and tbc fat pads 
o\cr hips and abdomen were well developed 
Folio; ang oral and parenteral thenpv with the 
B factors for from several wcel s to several months, 
the skin and subcutaneous tissue became firmer, 
the skin was no longer hvjierscnsitivc, did not 
show “black and blue spots” from minor con- 
tusions and there was no longer bleeding following 
hypodermic injection In addition, 3 of the pa- 
tients (Cases 7, ii, and 13) noted, to our mutual 
surprise, that there was diminution in the deposi- 
tion of fat about the hips, thighs and abdomen 
without the loss of an} weight In one of these 
patients this was confirmed bv actual measure- 
ment The anatomic fat pads mentioned are 


specificallv feminine attributes in the human 
being, and there is a great deal of evidence (de- 
rived both from spontaneous changes in bodv 
conformity m pathologic conditions and from the 
therapeutic use of estrogens and androgens) that 
the dev elopment of the characteristic female con- 
formity is under the influence of estrogen Thus, 
it is not surprising that, under favorable circum- 
stances, reduction m the estrogen level (and alter- 
ation of the estrogen androgen equilibrium) might 
affect the deposition of fat in these areas Hooker 
and Pfeiffer, m studies on the rat, have shown 
significant changes in the skm and subcutaneous 
tissues followang treatment wath estrogen or 
androgen 

Bean (1, 2) has reported the occurrence of 
cutaneous vascular spiders and palmar erythema 
in patients with nutritional deficiency and has 
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alej these changes to the effect of atioptn. 
angesin the cu taneoes blood vessels a* ■ result 
excesw estrocen In nutritional deficiency t_r»J 
penioG tinder treatment with B complex, 
ekt explain (he diminished } coder; rv ( 0 bleed. 
( we hare observed. 

In one of the cases reported here (Cue 14) a 
m in ortc breast that had been present fa more 
an » decade, regresaed under oral aod parenteral 
complex therapy un til it *m 00 longer palpable. 
ic kmg perskience of this man males it not ern- 
d) that some fibrosis m present, despite 
nich complete (or virtually complete) regteasjcsn 
cuned. In certain other cases, an pa bHsfaed ob- 
rv* lions try ooe of ns (G R. B ) indicate that, 
cystic mastitis with palpable masaes of loo* 
nation, lesions that are pimnabJi fibrodc 
ive shown little or no significant diminution In 
re with oral and parenteral B complex therapy 
eo though pain and tenderness were well cod- 
oDed. Breast nodules of shorter duration, which 
00 Vi be faigtlv or predominantly epithelial fn 
root ore, ana especially those w hii develop cnl} 
uring the latter part of the intra-menstrua m, re- 
res* rapidly and usnally completely and do not 
•cor under vitamin B complex therapy Some of 
lemasaes that have persisted for month* year* 
mx show partial regression thk fa probably due 
> diminution fn stje of the epitiwitai element*, 
* -in* smaller palpable nodule* 0 i fibrous time, 
fhrtiit or not the connective tfaaoe dement* of 
ire*e fesioo* can be affected by reduction fn the 
strogen level through enhanced Inactivation fn 
he liver remains to be decided by further study 
Stokes on the endometrlam* of the cues with 
atbologic uterine bleeding are still under wav 
put cer tain ncehmLnary observation* may be men* 
iooed. It fa of cootie wefl known that bleeding 
na> occur from endometrium* of various type* 
noon* those observed by tu In cases reported here 
herebaTe been mucosas showing cystic hvpcr 
ihila and others In the early proliferative phase. 
Ml the patients having excessive bleeding from 
mdometiiums of these types showed striking ftn- 

C rrnm t under vitamin B ctanplex therapy 
rever in an unpublished case of hovak 
bx-perpiasia of the endometrium observed by one 
•j us (G. R. B ) there was no significant dtmln 
lion of bleeding under B complex therapy and 
little change in the histologic picture- 

Of the patients with nutritional deficiency a bo 
were In the menopause when first seen roost were 
relieved of their flushes bv administration of 

S a but continued to ha x a roultipUdt) of 
bta soch as hendacbes, nervousness Bfbt 
jesv, insomnia, ntnnbcesi and pain fn the 


upper and lower extremities and the Die. In 
several case* the estrogen ni withdrawn and 
vitamin B complex was substituted. The tvita 
mine tic lesions healed and the associated n mp. 
tom* subsided Even though the patients con- 
tinued to have flushes Ibex did not find them 
suffioenth dfaturtang t demand further estrogen 
the rape It seem* Hkely that many of the ijinp- 
tem* Iten associated with the menopause sre 
really doe to nutritional deficiency And became 
the body estrogen fa rrceashviy high fn B complex 
vftamfnmfa toe vasomot r instability considered 
charact erratic of the menopause max be made 
mote severe bx r a rapid dextrose fn the body estro- 
gen from this excessively high level. It mi k 
that In the absence of nutritional deficiency with 
Its associated failure of faactfvition of estngrn fn 
the liver the total decrease In the estrogen would 
not be *0 great and the ssomotor symptom* 
correspoodmglx not as severe. The menopause 
roa) then be a pfnuotogic phenoraewo which 
does not require endocrine therapy 

The oral vitamin B complex preparation* used 
in thk study were usually given after meals in 
doaes providing per day up to 9 milligraini and 
occasionally as much as 34 mflUgrams of thiamin, 
9 milligrams r more of riboflavin and from 60 to 
10 mflligrami of niacin amide together with other 
factors of the vitamin B complex derived from 
rice bran, yeast, Irver or all three. Patient* with 
mQd o moderate vitamin B complex deficiency 
usually respond wefl to any of these products 
those with a more severe svftamlnosfa seem to re- 
spond better to the prermratiocs containing ex 
tracts of liver Parenteral administration pro- 
vided *n additional 40 or 50 mflltgram* of thiamin, 
from 5 to J.X milligram* of riboflavin, from 5 to 8 
milbgTams each of pvridoorfne and cxi rimn panto- 
thenate and from 40 to 50 milligrams of nfadn 
amide every second or third day It haj been our 
experience that parenteral admroktratwro of the B 
factors, especially when large doaes of thiamin are 
included fa best made during the daytime if given 
wfthi 1 or 4 hour* of bedtime a restlesi night may 
max { flow 

The necessary duration of oral and parenteral 
therapy with the rftam/n B factors fn cases cf (he 
types described cannot \et be decided. A few pa 
t ents that received parenteral therapy over a 
period of several moo tin were subsetforatiiv main- 
tained successfully 00 moderate dosage of the B 
complex rally Others ha x rtjroesaed prompt! » 
soon a* the oral do*age was reduced o the paren- 
teral tberapx discontinued. Since there are at 
present no adequate methods f determining pre- 
cfaefx tire natnre the degree 0 the rerersibffit °> 
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the deficiency in a given case, the type, amount, 
and duration of therapy must be adjusted to the 
individual response In perhaps the majority , and 
possibly in all the cases, large doses of the entire B 
complex must be administered indefinitel}, espe- 
ci ill} as the average patient fails to correct the 
nutritional inadequacies of the usual American 
diet, or, having been persuaded for a time to cor- 
rect it, w ill soon revert to one that is grossly de- 
ficient in the protective factors And in several 
cases under treatment for nutritional deficiencv 
for periods as long as 4 } cars, it has not been pos- 
sible, after the vitamin reserves of the bodv had 
presumably been restored b} intensive oral and 
parenteral therapy, to prevent recurrence of the 
lesions by diet alone It has repeatedly been 
pointed out by man} workers, but it wall bear 
emphasis at least once again, that the infinitesimal 
dosages often cmplo}cd, such as 1 or 2 \east 
tablets 3 times a day, have little effect in the treat- 
ment of B complex avitaminosis Reference is 
made to an excellent recent summarv b} Spies of 
the principles concerned in nutritional therapy 

SUMMARV 

Observations in 104 patients provide further 
cv idence, in extension of that prev iously reported, 
that menorrhagia, metrorrhagia, c}stic mastitis, 
premenstrual tension, and probabl} uterine 
m}omas as well, are caused b} failure of the liver 
to inactivate estrogen owing to deficicncv of fac- 
tors of the v itamin B complex Of 3q patients w ho 
were observed pnmaril} because of the presence 


of lesions of nutritional deficiency, 37 had a his- 
tory of one or more conditions related to excess 
estrogen Of 52 patients whose mam complaint 
was one of the latter conditions, and who were 
examined for evidences of nutntional deficiency, 
ever} r one had signs or symptoms or both charac- 
teristic of B avitaminosis Prompt and often 
dramatic responses were obtained in the gyneco- 
logic conditions with vitamin B complex orall}, 
parenterall} , or by both routes Incidental 
changes are reported in the skin and subcutaneous 
tissues and in the deposition of bodv fat Changes 
in the size and function of the th}roid are 
discussed 

REFERENCES 

1 Bean, W B Am J M Sc, 1942, 204 251 

2 Idem Am Heart J , 1943, 25 463 

3 Bisktsd, G R Medico-Surgical Tributes to Harold 

Brunn P 41 Berkeley, California University of 
California Press, 1942 

4 Siskind, G R , and Mark, J Bull Johns Hopkins 

Hosp , 1939, 65 212 

5 Biskind, M S J Clin Endocr , 1043, 3 227 

6 Biskind, M S , and Biskind, G R Science, 1941, 

94 462 

7 Idem Endocrinology, 1942, 31 109 

8 Ibid , 1943, 32 97 

9 Biskind, M S , and Shelesw vk, M C Endocnnol 

ogj, 1942,3° S19 

10 Goldman, S F, Goldman, Alex, and Kcxzkok, 
Raphael X \ork State J M , 1940, 40 117S 
ri Hooker, C \\ , and Pfeiffer, C A Endocnnologj, 
1943, 32 60 

12 Spits, T D J Am M Ass, 1943, 122 497 

13 Williams, P D , and Rend all, E C J Am M 

Ass , 1943, 1 21 1412 



A i\EW TECHNIQUE FOR USING TII r I EVEN E TUDF 
IN BILIAR1 INTESTINAL ANAS! OMOSES 

N FREDERICK. I1ICK.EN M.D Q B CORAV M.D uuj J }] CARLQU1ST Ml) 
Slit Lake C ty Uni 


C OMPLFTt obstruction of tbe bOe 
duett, whether from congenital atre 
ua ( 5 ) stricture*, iaflammatoryproc 
esse*. oc neoplasms always p res e n ts 
a ftenous problem. Unless tbe biliary stasis it 
effectively relieved the outcome a invariably 
f*UL The primary aim therefore, of any re- 
constructive operation It to provide adequate 
communication between the unobstructed teg 
mentt of tbe bflitn tree and the gastrolnteati 
nal trad. Much hat been written concerning 
the relative raeriu of uniting tbe gall bladder 
or !U bile ducU to tbe stomach, duodenum, 
■od jejunum. Each operation hat (U merit* 
and its disadvantage*. Vi a rule however tbe 
operator it compelled to accept tbe simplest 
and most expedient measure of relieving the 
dangerous obstruction*, for thete patlenU are 
poor *urgici] ruks. 

OEXUAL COXflDElATICOIl 
In our experience there have been four fun- 
damental complication* which have proved 
mott annoying name!) leakage at the site of 
anastomosis. failure to relieve the obstruction 
stenosis of the new ostJum and a latent cho- 


ternal fistula with Its lethal peritonitis. \\ a] 
ter* has warned against the danger* of undue 
tension on the iu lures bang responsible for the 
majority of anastomotic leakages. On several 
occuiocs we have been chagrined to see a hat 
was thought to be a perfect anatomical anasto- 
mosis become separated. Vpparcntly tbe dis- 
tended gall bladder which had permitted a 
saUslactcrrv union, subsequently contracted as 
its intravesical pressure was reduced thuslni 
tiating constant tension whkh caused tbe su 
tores to pull ouL 

Failure to relieve tbe biliary obstruction b) 
reconstructive operations occurs much more 
freemen tl> than r* appreciated Best and 
Hicken have demonstrated that cbolecystn- 
eutcrewtomfes ma\ fail to relieve an obslruc 
tiv'c jaundice rimnlr because the cystic duet 
has been oeduded by an unrecognised eaku 
lus or kink. They affirm that the presence of 
bOe In the gall bladder afford* no assurance 
that the cvstlc duct will continue to provide 
adequate drainage of the obstructed ehole- 
dochos, for as soon as the distended gall Wad 
der has been evacuated the cystic duct roav 

shrink sufficiently to dose thh conduit for the 

langitl*. An appreciation of tbe pathogenesis escape of the bile Occasional!) the plastic 


of these tantalising complications affords the 
only solution to their prevent kml 
It is most difficult to obtain a watertight 
union between the distended gall bladder and 
the bowel because of the marked disproportion 
In the thickness of their respective wills. If 
the approximating sutures are drawn together 
too tightly they may cut through tbe thin wall 
of the gall bladder and E berate tbe septic brie 
On the other hand, hyperperistals* and gase 
crus distention ma\ produce undue tension oa 
the sutures causing them to cut through the 
gastrointestinal wall tbrrcb\ prod dng an in 


operation will so stretch or distort the gall 
bladder that it angular es or kinks an otherwise 
patent duct hence tbe operation becomes fa 
die On oae occarion s postoperative hemor 
rhage into the transplanted gall bladder oc 
duded the cvstic duct thus negating the ben 
efits of cbolecntojuodenastofm \g*i n an 
unrecognised stone in the common hepatic 
duct accounted for the failure of a cholecvsto- 
eastrostcimv It 1* apparent that the operator 
has man facts to consider in selecting the 
proper currrctive procedure 

Gcatnaal dosure of the anastomotic open- 
ing is a latent but trotibie*ome com pE cat ton 
Ladd and Gra* believe that this wifi not occur 
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the catheter from slipping bach into the stomach 

if care has been taken to unite the mucosal 
surfaces of the two component structures The 
mucosa-lined stoma inhibits the chemical irri- 
tation of the deeper muscular layers, thus min- 
imizing scar formation Walters emphasizes 
the necessity of making the orifice large enough 
to compensate for the inevitable postoperative 
edema around the hne of suture If this is not 
done, the walls of a small stoma may become 
contiguous and adhere to each other McAr- 
thur devised a special indwelling rubber tube 
which he placed in the anastomotic opemng to 
keep the newly formed estuary open until the 
edematous phase has subsided Occasionally 
these tubes failed to pass on into the gastro- 
intestinal tract and, becoming plugged with 
the detritus from the biliary tree, they effec- 
tively occluded the new orifice 

Latent cholangitis and suppurative hepati- 
tis may complicate any and all types of biliary 
anastomoses Ascending infection combined 
with the chemical irritation from the reflux of 
pancreatic and gastrointestinal secretions quite 
naturally invite such disasters (2) Zolhnger 
devised the tubular gastric stoma in hopes of 
overcoming this difficulty Lahey suggested 
that the reflux phenomenon was less when the 
bile was emptied into the jejunum than when 
other segments of the gastrointestinal tract 
were selected for the reconstructive operation 



Ladd and Gross, however, beheve that these 
complications are not so dangerous as some 
authors contend, for they report several cases 
in which patients were apparently well 16 
years following cholecystogastrostomies These 
operations are never elective and all hazards 
must be assumed if an attempt is to be made 
to reheve the complete biliary stasis 

TECHNICAL CONSIDERATIONS 

The selection of the type of biliary intesti- 
nal anastomosis to be employed is determined 
by the site of the obstruction, the patency of 
the ducts, and the x^ersatihty of the surgeon 
The simplest and most expedient method of 
relieving the occlusion should be utilized Ex- 
perience has proved that certain principles 
must be followed if a satisfactorily function- 
ing stoma is to be obtained 

1 The size of the artificial stoma must be 
adequate to permit the free drainage of bile 
and not large enough to invite the regurgita- 
tion of intestinal juices into the biliary tract 
If the gall bladder and bile ducts are dilated, 
one must allow for the inevitable shrinkage 
which occurs when these structures regain their 
normal tonus This ‘'contracting phenome- 
non” apparently accounts for many “nonfunc- 
tioning stomas,” particularly if the choledochus 
or common hepatic bile ducts are utihzed Like- 
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n* j_ V cWxnciofTiro nit an tbr apmtimx Ubie to 
tcit tW jalracy al tV cytJx: duct, Thl» npalinwdbc 
fort the rteowlroctn •paatwa u dowc. Obacrt tk« 
mcranwily dilated ciavaen b*Je duct, kkh U to a*n- 
jirtriy •cttwdnl that »nn* of the d»odre« escape* fmto the 
doodemm. G»* bluUeTj dilated racna bike dsct 
j, patent QTtled*rt. 

wise it b much easier for any postoperative 
edema to doac the stoma If it should happen to 
be too sms UL 

7 Extreme care mutt be exercised to mt 
der the anastomoaes watertight (a) This can 
be accomplished b} the uic of the tame tech- 
nique at b employed in performing a gastro- 
enterottomj The inner layer of tutores ie 
airefy unite* the muemai lining* of the two 
component organ* wh-Qc the outer or ranforc 
Ing layer firmlv approximates the muscular 
and serosal tissue*. Several retaining rut ores 
are placed above and below the itotna to ab- 
sorb am tension which might be exerted from 
distention or mob n of the gastrcantestmal 
tract Whenever possible some fatty tissues 
from the omentum the gastro hepatic and the 
duodenofeepaflc ligament* are sectrrd) an- 
chored around the fusion bne to minlmlxe the 
dangers of leakage 

3 During the past 3 years we hare em- 
ployed a new technique which insures the fane 
tKjnui integrity of the anastomose*. It has 
been employed satufactonl) for cholecvtto- 
enteroat ocnles choledochoenterostocmes, and 



Fix- 4 - \ pnfmortrti dwLui«tofnjw made by btrvdac 
to* tM cnctrut meet* threowk the tboteryiliyaUJ CM J M y 
dcai Not tka enormoerdy <kbtrd t e a a m bde dwet 
which driin* ikruwik lh* patent crUfc duct klo tfce jofl 
bladder ind theoafh Ike (lUrarhclecyHlc iMr Uto the 
Kcwwcix This patient died of pubwcoary mht kt m ma the 
j d posCopcriL' day 

hepaticoenterostomles. The case of exeaitkm 
and the immediate relief of the bfllary obstruc 
tlon certainly recommend Its use. 

The technique U as follows During the nre- 
opermttre period the stomich b repcatedl) lir 
aged thus removing accumulated fluids and 
residue. Just before the operation b begun a 
previously sterilised Levine tube h passed into 
the stomach. When the new openings have 
bom made let us sav between the stomach 
and the gall bladder the tip of the catheter b 
polled through the gastric In as! 00 and Inserted 
into the lumen of the giU bladder so that J 
inches 0/ the tube Ees within the gall bladder 
cavity The tube b then securely anchored to 
the gastric mucosa and musculares by fine No. 
00000 chromic catgut sutures (Fig 1)- Thb 
prevent* the catheter from sbpplng back into 
the stomach. When a choledocboenterostomv 

a performed the Levine tube is coaxed through 

the pvloric ring and then introduced into the 
common bile duct (Tig *) A simitar j*oce- 
dure has been followed « ben working on the 
hepatic ducts or the Jejunum It has been 
most ph-asing to observe the ease with ahicn 
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Fig s An operative cholangiogram made by introducing diodrast into the Levine 
tube. Note that the contrast media traverses all of the duct system and escapes through 
the newly formed stoma into the stomach and duodenum j, Gall bladder, 2, Levine 
tube, 3, escaping media into the stomach, 4, dilated common bile duct, 5, diodrast 
in the duodenum 




Fig 6 Same patient 10 days later The delajed cholangiogram demonstrates an 
effectively functioning cholecystogastnc stone Note that there has been no leakage 
of the contrast media into the peritoneal envity 
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the anastomoses can be made around tbe in 
dwelling catheter 

The me of the Levine tube hoi the added 
advantage of permitting the visualizing cbo- 
IingioRraphk studies to be made while the pa 
tient is on the operating table (3) Ys soon as 
the anastomosis hu been completed, and be- 
fore the abdomen Is devd an assistant Intro- 
duce* jo to 50 cubic centimeter* of sterile dio- 
drnjt Into the external onffice of the Levine 
tube and an Immediate x ra\ picture I* taken. 
If the contrast media traverse and fill all of 
tbcbilian radical* one 1* safe in assuming that 
the ducta am patent and that the bile can fol 
low the same chon net* and escape into the 
gajtmxntatlnal tract Anv obstructive ksioo 
produce* a recognisable defomutt and correc 
tive step* can be promptlv employed. If the 
auture line u impervious to the diodrast there 
will be no leakage erf bOe Should one detect 
a slight seepage of the contrast media at anj 
given point of the anastomotic line this de 
feet can be corrected before the peritoneum 
is do*ed 

Even under ideal conditions both chafed o- 
chocntmwtamie* and Lena ti corn t rrost omits 
present man) technical difficulties The small 
caliber of the ducts and the deep cavities in 
which ooe must work merelv add to the hand 
leaps. When the Levine tube a used bow 
ever it forms an excellent pattern around 
which the new stoma can be made If the »e 
letted catheter has the same diameter as the 
brie ducta then adequate drainage is obtained 
and an> seepage prevented. The senufiexible 
catheter provide* a hrm support for the stoma 
therein preventing postoperative oed talon 
from edema, kinking or contact fusions. By 
the time the catheter is readv to be removed 
there wiD be a firm cicatricial reinforcement 
around the anastornons. 

Tbe peat opera ti t cwirse* of all our patients 
have been roost pleasing The immediate re 
hef of the complete biliarv obstruction cause* 
the jaundice to subside the Ever regains its 
functions, and improvement Is roost rapd. B\ 
means of a continuous suction to the external 
end of the Levine tube the thick xsnd tfie 
can be effectivch aspirated tbereb> lessening 
the hvdrwtatlc tension on the suture Line If 
the diseased biltarv tract should contain thick 


mucus Lilian sand, blood dots or pos I 
undesirable material can be removed b* aspli 
ing lavages hence insuring adequate drains 

Routine postoperative choUngiograros 
made 00 the 7th to 10th postoperative di 
If the Wle ducts have regained their Don 
sire and tone and if the bile has no abnon 
appearance then the Levine tube can be 
moved with Impurut* The abdit\ to reroc 
the indwelling catheter overcomes the obj 
Uons which result from the use of the Me, 
thtrr tube. \o residaal rubber tubing is lefi 
the stoma t o become intrusted and obstruct 
A* soon as tbe Levine tube has been removi 
the bile flows into that segment of the Into 
nal tract where it can best aid in tbe digest) 
and assimilation 0/ food This does awa\ w 
the annoying and disiastelul dressings ah) 
n rccsta ril} accompan) all forms of exten 
fistulas. skpskseXTATTIT case* 

CaSI V.F male, a*ed yd rears, had cocapfaii 
of peofrrsafTe painless j* ndice f or 6 * reha. \i 
rrua mwi, ooirtlna. weakness and low of 
pounds of weight ere his taain coocrm. Palpati 
diwic^ed a small, firm, turd m» in tbemijxstrk 
Hi» menc index as $s prothrocibtn tune *1 
KtncrtV. RoemimoCTsin* ere nefitn tor cho 
Irthuit. or maiifnant in ask* of th 1 njn or she 
loo sstra 

tVhen the abdomen as opened [arjr Inv, w 
eakulcsa jc*D bladder as found. \ stones w» 
present Tbe (listed oocuooo bfle doct roeuorri 
amlimrters in diameter Tbe pancreas was tbo 
t ice normal size nd had encircled tbe choledoch 
iawch ml Derail nrodoce c umpc ewfae ccd 
sioc of tbe ampulla <rf \ ter Biopsy deroemstrst 
an tdmocardnoma of th pancreas 

Tbe evt entire pancreatic imoficiwnt pretfod 
an pcasjbfljM of rrscctmf the malignant tissue K 
cholecT*to*astrentom> as performed. The Li t 
tabe inch had prrnomh been pawed tot tl 
lomacb, as coaxed throosh tbe cbofeeyttoesrti 
stoma, to that Us tip b eQ within tbe jkfl blwhl 
cm Hr (FT* ) 1 order to test tbe patency of tl 
rv tic rxT common hepatic bde duels, tbe Lrrh 
tube in injected Ub 4} cnbw centimeters H di 
drastandan -ra picture as uken The rrsulth 
cbotangv^Tam mealed that lh» contrast medsa hi 
p«**ed from th jab Madder tat aD uf the bdiat 
radical hence these pa ent doets afforded ep< 
drs feu fe channel bs hwh th talc bile ctnld t 
cape tut tfe slomach (F|* jl \ wm ss pstw 
as returned t h* room, cootimou* oepttre w> 

tmu a» applied t Lb md rflln* Lex uv tube sod d« 

ua tbr ftnt 7 boors j j cnbccrnlnoeteri of tiw 
Ttscid bOe was "pirated II died on tbe fid po* 
Cpenthr hour frosn tnassn pubnocurr erabds 
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rig 7 A drawing of a cholccochoduodenostomy for 
fibrosing pancreatitis Note the Levine tube passing through 
the newly formed stoma into the obstructed common bile 
duct. 

The postmortem picture xxas described by Dr 
John H Carlquist as follows “The anastomosis 
appears to be firm, secure, and presents no evidence 
of bile seepage. The mucosa of the gall bladder and 
stomach had fused in a xcry smooth manner and the 
bile ducts verc completely decompressed (Tig 4) 
The tip of the Levine tube extended well into the 
lumen of the gall bladder and had effectively relieved 
the gall bladder and bile ducts of their contents 
There was no exidcncc of inflammation or pressure 
necrosis at the point where the tube passed through 
the newly made stoma ” 

Casf 2 A farmer, aged 60 years, had been trou- 
bled with an “itching jaundice” for 3 weeks He 
gave no history of an antecedent biliary colic or in 
digestion Progrcssixc weakness characterized bx a 
loss of 34 pounds of weight were his presenting com- 
plaints The icteric index was 95, prothrombin time, 
23 seconds, blood urea nitrogen, 4S milligrams per 
100 cubic centimeters of blood, and the unne con- 
tained urobilin 

When the abdomen was opened a greenish black 
fixer was found to extend 2 inches below the costal 
margin The thin walled gall bladder was about four 
times normal size and contained 175 cubic centime- 
ters of Mscid black bile The choledochus measured 
e’j centimeters in diameter The head of the pan- 
creas was enlarged, firm, and nodular, and had com 
plctcly surrounded the common bile duct, therein 
compres-ing its lumen No stones were present As 
the dilated gall bladder and the stomach were con- 
tiguous, the two were anastomosed together, thus 
providing an e-cape into the gastrointestinal tract 
for the stagnant bile (Fig 5) The 1 c\ me tube was 
pulled into the stomach and draw n through the 
newl\ formed stoma, so that it lax w ithin the lumen 



Fig S Hepaticoduodenostoroy Note the double )u 
mined decompression tube which keeps the stomach and 
hepatic ducts decompressed The common bile duct is a 
collapsed fibrotic strand of tissue 

of the gall bladder It was anchored toThc stomach 
xvall by No 80 cotton suture, so as to prevent its 
slipping back into the gastric cavity By the injec- 
tion of diodrast into the Levine tube, the contrast 
media made visible the cystic duct, thus showing it 
to be patent (Tig 6) 

Postoperative course was most pleasing On the 
5th postoperative day the jaundice had disappeared 
as exidcnccd by an icteric index of 18 A delayed 
cholangiogram was made on the 10th postoperatrve 
dav— the common hepatic duct and the finer biliary 
radicals were no longer dilated and the contrast me- 
dia flow ed through the stoma into the stomach Dur- 
ing all this period there xvas no leakage of bile from 
the abdominal incision Two days later the Lcxine 
tube xx as remoxed He was discharged on the 18th 
postoperative day It is now 6 months since opera- 
tion and he has gained 24 pounds in weight and is 
working ex cry day The pancreatic tumor had in- 
creased in size but there has been no recurrent 
jaundice 

Casf 3 R S , housexxafe, aged 56 y cars, had had 
recurrent attacks of “gall stone colic” during the 
past decade Tix c x cars ago her gall bladder “which 
contained manx small stones” xxas remoxed bile 
conxalcscing from the operation she suffered three 
attacks of “gall colic ” Three xcars ago she had a 
protracted siege of colic associated xxith jaundice, 
bince that time she has been jaundiced on four differ- 
ent occasions the last episode being r week prior to 
admission Icteric index xxas Ss blood urea nitrogen 
was 42 milligrams per 100 cubic centimeters blood, 
prothrombin time xxas 35 seconds, and the unnary 
urobilin was 3 plus 

No difficulty was experienced in expo=ing the com- 
mon bile duct The supraduodenal segment meas- 
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L\jjcncncc dictates tint in dealing with 
canter of the pancreas, cholcdochocntcroslo- 
mies are more elective in rclienng the biliarv 
MaMS tlian is a rhoIccWcnterostom} In two 
uistanei s autopsies ha\e revealed that the en- 
larging p mcreatic tumor max produce so much 
tension and distortion of the gall bladder that 
it causes either a kinking or tension occlusion 
of the r\ sue duct, the rein reproducing thebil- 
i.arv obstruction In each of these cases the 
common dint w is still dilated and had it been 
inastnniosed to the stomach or duodenum 
such unfortuitous complications v ould have 
been obviated 


eosci rsroNS 

\ nev let Unique for biliarv intestinal anas- 
tomosis is described, the essential feature be- 
ing the use of an indwelling Levine tube for 
(ont unions decompression of the obstructed 
hilt ducts 1 he Ievanc tubi, which has been 
passed into the stomach just before beginning 
tilt ojm ration is pulled through the newlv 
formal stnm.a so the tip of the catheter lies 
will within the himtn of the obstructed seg- 
ment of the biinn tree \ watertight anasto- 


mosis is made around this endh^'er Ccnirm- 
ous suction keeps the L~e drons cnnrrleta i~ 
decompressed and hence ita-ts a. — ® - :m> 
tioning internal biliary fett-a- Czz eir-st'em- 
tcrostomics, choledochoentrrosto-n.es and re- 
paticoentcrostomies have all bet' p=nc~=d 
b\ this technique The e r cell*nc res -its 
have been obtained, combined -ntn tfe r~ - 
phatv of the procedure strongb reco-nr-e-ds 
its use 
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CARE OF THE INJURED IN COMBAT ZONES 

BRADLEY L. COLEY MD F k(XS^ Cokxwi MC, LUi, Nc l^Strlcrt 


/ S \ ETT Dot much data are available 
. tram out own medical officer* in 
V foreign theater* of war a poo which 
to base the teaching of brat aid arvl 
earh hospital care of battle casualties. Thus 
m training our medical officer* and men who 
are to serve In unit* over»c*» we mutt reh on 
*ach modifies! k»* of the method* ol World 
War I made uece**ar\ bv changed condition* 
of warfare as have come to ut from other 
source*. 

The report* from the British have been ven 
helpful As an example Colonel Gillespie 
British Armv Medical v >emcei Liaison Officer 
on duty at Carlisle Barracks, has distributed 
some nlghlv infornuti t notes on battle 
casualties In the Middle Ea*t as a result of the 
fighting In September October and \ovetn 
ber 94* These valuable first hand facts 
proved in the actual crudble of combat expert 
ence hast been moat illuminating and have 
been borrowed from freelv 

Nearly a year ago the War Department 
i**ued Trahnng Manual \t S-uo entitled 
Guide la Therapy fur Medical Officers Thl* 
booklet was compiled iargeh from reenmmeo 
datlon* of the subcommittee of the Divavon of 
Medical Sciences of the National Research 
Council and is excellent because of its dant> 
conciseness, and its emphasis on ewential*. 

The Surgeon General iasue* from time to 
time circular letters regarding various sub- 
ject*. These letter* re p resent in enndse form a 
directive or a bulletin, and have been found to 
be a deodedh uteful wav of distributing new 
factual raatenai 

Ftnalh- there are appearing id British and 
American surgical journals, both dviEan and 
military a stream of strides oo war surgery 
that contain valuable contributions to our 
fund of knowledge of this important fiekL 
Much of what a to be considered here ma\ 
*eem demon tore or commonplace It a bow 

Dt Ctlej Ssrtxml CaetrfUm Slh Vt«i CoatreuH LUSm, 


ever of importance and for this reason It u 
presented without further apologies, 

parvorus or first aid nr Tanvrvrxr 
or ii loo: cam mDroaaHAOE 

Primary objective* are to save Hfe to rt 
heve pain, to arrest hemorrhage and to com- 
bat shock of argent need also are the preven 
two of atxifdible contamination by proteetkm 
of the wound against additional totting and 
the alleviation of discomfort and apprehension 

Moat severe accidents, injuries, oc wounds 
are associated with some degree of shock in 
burn cases this is espeoalh true The hnpor 
tance of immediate therapy Is inch that It 
should take precedence over all other except 
the arrest of profase hemorrhage and the re- 
lief of mechanical obstruction to respirations. 

Shock is a state characterized by profound 
alterations in the phvriolog> of the circulatory 
and respiratory systems. There is a lowered 
blood pressure, rapid heart action with weak 
pulse and shallow rapid respiration there b 
pallor weakness and often subnormal tem- 
perature The recognition of a state of shock is 
most important The medical officer should at 
least suspect it on sight and proceed at cote to 
confirm ms suspicions 

While everyone is no doubt famifiar with 
the types of injuries that are usually associa 
ted with shock, it *hould be pointed out that 
the nature of modern warfare is peculiarly 
constituted to provide the shocking type of 
trauma these indude blast injuries, crushing 
due to mechanized equipment. Bams are /re 
quent in land as well as naval action since 
much of the fare power is mechanized and ex 
pi os on* and Dies are productive of many wri- 
ous burns. 

Punctured wound* due to machine sod 
automatic rifle fire aa weD as to shrapnel and 
band grenades are similar to (hose seen In the 
last war 

Treatment *1 shock The ideal treatment of 
shock is preventive and the change in the pic 
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turc is a real triumph ol modem surgerv 
Preventive measures art (i) gentleness in 
handling and transporting injured persons 
especiallv in eases of major fracture, (el pre- 
tention and control of hemorrhage, (s) pre 
\ention of or correction ol dehvdralion, 

(4) pretention of loss of bode licat plaang of 
ttounded in (0 Irendelcnburg position \c- 
tite measures include (1) relief of pain In 
administration of morphine in adequate doses 
—at least 1 ' grain for a set crch burned adult , 
(2) the use of plasma in adequate doses— burn 
cases need large amounts, the hematocrit 
reading is a useful guide as to quantitt re- 
quired, (3) atoidance of ant disturbance and 
particularlv ant surgical procedure or eten 
ettensite ctamination ttlule shock is being 
successfullt combatted If operation is 1m- 
pcratite, shock mat be combatted bt one 
team while another proceeds with the opera- 
tion, such cases arc desperate and are the 
exception 

When a casualtt arrit es at a dressing station 
the following steps are in order (1) Look at 
the tag and see what has been done already 
and read ant notes that mat appear thereon , 
(2) transfer patient from stretcher to warmed 
bed, (3) remove clothing with minimum fuss, 
shears being used if necessary to atoid further 
disturbance, (4) note general condition, 

(5) examine for hemorrhage, either external or 
internal, crushing injuries, nerve injuries, 

(6) record pulse, respiration, and blood pres- 
sure evert' i=; minutes, (7) cover with blanket, 
permit rest and quiet, (8) observe patient fre- 
quently, (9) if patient is pulseless when first 
seen or is obviouslt in grave shock, leave him 
on stretcher Don’t undress him but admin- 
ister plasma before ant thing else is done 

Resuscitation wards The resuscitation ward 
in desert warfare as developed bv the British 
has played a very important r 61 c in surgery of 
the combat zone The most serious cases are 
sent here and upon the efficiency of resuscita- 
tion and upon the selection of the optimum 
moment for operation, the life of these wound- 
ed may depend The work of the field trans- 
fusion units is highly praised in accounts from 
the Middle East 

However, a word of caution is sounded 
so effective is their work that it is felt that 


resuscitation ma\ become an end in itself and 
not be regarded m the light of the clinical pic- 
ture ll in spite of transfusion, shock con- 
tinues one should consider that a continuing 
cause max exist such as active bleeding peri- 
tonitis, anaerobic infertion, or absorption from 
mangled useless limbs, if one of these is re- 
sponsible further transfusion is as useless as 
pumping a punctured tire Thus, it is impor- 
tant that frequent regular inspection of pa- 
tients in this ward be made In a surgeon who 
can reassess the cases with the resuscitation 
officer Onee the “one best time” for operating 
on a patient is gone it will ncxer return 

Human albumin is now being procured in 
such torm as to make its use intravenously 
rchtiveh satisficton as a blood derivative 
for the treatment of shock and burns It has 
great advantages where space is a problem It 
should be pointed out that its use in patients 
in whom a concealed hemorrhage is a possi- 
bilitv is not without risk of complications, its 
ability to produce a rapid rise in blood pres- 
sure mav cause bleeding from wounds closed 
while the pressure is low and large hematomas 
mav follow If the nerk is involved pressure 
symptoms might be serious Similarly great 
caution should be used in administering the 
drug in casualties with slab or gunshot w ounds 
of chest or abdomen until large bleeders have 
been ligated It is probable, however, that for 
warfare w here space is at a premium the use of 
albumin will be expanded Ihc maximum 
amount of albumin which should be admin- 
istered to anv one patient is probably 250 
grams Ihc initial dosage is one unit, 1 c 100 
cubic centimeters of a 25 per cent solution, 
roughh equivalent to 500 cubic centimeters of 
citratcd plasma 

The British in the Middle East consider 
blood definitely superior to plasma for men 
who have suffered severe hemorrhage It fits 
them for operation more rapidly and its 
effect is more sustained However, plasma is 
still supplied to forward units since there 
blood cannot be kept in condition 

After shock and hemorrhage arc disposed of 
the simplest emergency first aid involves 
(1) removal of foreign bodies, (2) implantation 
of a sulfonamide in the wound to arrest bac- 
terial activity, (3) application of large sterile 
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dr tm ng bandaged with moderate pressure 
(4) Immobilization of the Injured part splints 
betng used when Indicated. 

These Mrp^ can be carried out a* actual first 
aid measures before the patient b traruported 
back to a hospital where formal dfbndement 
or other definitive treatment can be earned 
out It Is probable that the Introduction o£ 
sulfonamides Into a wound u an immediate 
first aid measure has made It powible to de 
bride successful!) after a longer lapse of time 
than If no aulfa drug had been implanted at 
the time of the Injury When there is consider 
able delay in transporting the Injured soldier 
back to the hospital this la a matter of 
importance. 

T*E.vnresT or woewns or son fakts 

In and life flesh wounds are often seen 
within 1 or 3 hours after Inlun Abo the 
nature of the wound makes dtbndement and 
pnmarv suture frequently acceptable in the*: 
cases. Ihat conditions are much less favorable 
In war wounds has long been appreciated 
However It appears that the warning must 
again be emphasised that as expressed in a 
note from a Middle East wirgeoc “War Sur 
geocs should know that primary suture In 
forward units is unsuccessful and may be 
disastrous some wounds were sutured and 
arrived mptic. Thus, it seems dear that In 
wounds received In combat areas, primary 
suture after debridement Is not to be recom- 
mended The pnnaples of treatment are the 
same everywhere, namdy (1) control of 
hemorrhage (3) removal of contaminating 
organisms (3) removal of damaged or de- 
vi talired tissue (4) prevention of farther 
Injur. and further contamination with bee 
tens- The steps fn the treatment of a wtxrod 
of the soft parts briefly are the following 

1 Under an anesthetic and ii Indicated a 
tourniquet to control bleeding the damaged 
tissue b removed major bleed en are ligated 
and the wound Is protected from farther con- 
tamination b\ a sterile compress or pad. 

j Vs soon as possible preparation for df 
bndement is earned out tr\ washing the skin 
adjacent t the wound with a nordrritaiing 
neutral soap and water with cotton sponges 
benzene a useful to remove grease or dirt 


followed b\ sponges soaked m ~o jer cent 
alcohol until the area Is thoroughh cleaned. 

3 Wbnderaent a done under strict asep- 
sis. This implies operating room technique id 
duding masking of the nose and mouth. V 
narrow rim of damaged skin is excised De- 
ss talked tissue blood dots, and foreign mate 
rial are removed by means of dea n sharp 
dissection A fresh set of instruments is used 
for the dissection of the depths of the wound. 
Meticulous hemostasis b accomplished with 
fine suture material (catgut silk, or cotton) 
After debridement the wound should be irri 
gated carefully and extensively with sterile 
normal saline solution until aU minute par 
tides of blood, tissue and dfbru have been 
flushed away the wound is then Bghth dusted 
with sulfanilamide powder and packed EgfatJy 
with sterile gauze or with a plain vaieEae 
gauze The outer dressings should endrde the 
wtmnd — sterile sheet wadding is useful for this 
purpoae In wounds of the extremities the tips 
of the fingers or toes lhaukl be left exposed for 
observation of the circulation. In the Egyp- 
tian campaign some wounded were trans- 
ported with dressings that were loose cn arri 
val so that wounds became exposed a 
dressing applied forward has to stand the test 
of many hours of transport of transfer from 
stretcher to bunk and rice versa, and In many 
cases of a restless patient Strapping ora the 
dressing lladf and a firm bandage over that 
offers the greatest security ” 

4. When Indicated splinting of the parts 
with pilaster or other available splints should 
be done. This if particularly needed when 
muscles or tendons have been oat. 

5 In combat zones as mentioned before 
no attempt should be made to close wounds 
or to suture divided tendons or nerres. 

The following notes from the Egyptian 
campaign are of value in warning against 
primary suture of War Wounds. 

Pop t tho fact that primary njlurt I forward 
me n not Hi t«*W and nu bo dmitrewt, act re 
or partial vjtnre of Lirye wurtiaj oca'll been 
ttewplnJ the UtdrOe East campaign ei 
0000 rre found to mve t tb ntrenx+r 

leptac »o that the t idles had 1 be rmnrtil ka ntrg 
core more »oetrnf hot 00 ad complicate) hr 
cefl litn of the chat all nd U mo that O 00 
bjnxer be approximated Tbc Bntuh aril-* tbai 
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these wounds be trimmed and hemorrhage arrested 
but no attempt should be made to close cither bj 
sliding flaps or b\ suture They must be made air- 
tight by pads of gauze or \ ascline gauze shaped to fit 
the wound, applied over sulfanilamide powder and 
pressed firmly in position, w ith small wounds the pad 
maj be secured b> elastoplast with a firm bandage 
over it to appl> pressure, with large wounds two or 
three sutures of stout silkworm gut should be put 
through the skin edges and tied over the pad 
Wounds so dressed arrive with no more than a local 
infection and will either close under a senes of pads 
or can be sutured when the first reaction of the tis- 
sues is over ” 

Amputation stumps that have been sutured 
arrive at the base septic even if drains have 
been used at the angles While stumps left 
open are painful and require a long healing 
period they are preferable The most satisfac- 
tory immediate dressing is vasehne gauze laid 
on the raw surface and held in place by several 
sutures holding the flaps but not approxi- 
mating them The British consider “the true 
guillotine amputation which divides all struc- 
tures at the same level a surgical crime that no 
military 6r surgical excuse can condone ” 

Some of the British are of the opinion that 
so great has been the controlling influence of 
internal administration of sulfonamides on the 
incidence of sepsis that extensive debridement 
on the scale considered necessary in the last 
war should no longer be required The essen- 
tials are removal of foreign matenal and 
necrotic tissues, and relief of tension through- 
out the wound track so that deep accumula- 
tions may escape more readily to the surface 
rather than along intermuscular planes 
Therefore, in place of debridement the trend 
has been toward "trimming operations ” 

The “wound trimming” consists primarily 
of incision of the skm and fascia along anatom- 
ical planes to lay open all portions of the 
wound and remove rapidly loose tags and 
muscle shreds Thereafter local application of 
sulfanilamide powder and strip of vasehne 
gauze laid down to the depths of the wound 
complete the procedure The skin, considered 
of all tissues most viable and most resistant to 
infection, should be left alone The popularity 
of the “trimming” method is growing, judged 
by reports from the Libyan campaign area, 
and there are increasing warnings in recent 
medical literature against indiscriminate sacri- 


fice of skm A surgeon can “tnm” about 3 
cases in the time spent dfibndmg 1, the pa- 
tients require less anesthetic, return from the 
operation m better shape, and the wounds 
appear to arrive at the base in as good condi- 
tion as when debridement had been done 

TREATMENT OF FRACTURES 

In general the principles that apply to the 
treatment of fractures in civil life still hold 
Shock, hemorrhage, or late infection are com- 
mon causes of a fatal outcome, since all of 
these factors are favored by transportation in- 
adequately protected by traction splints the 
principle of “splint ’em where they he” still 
obtains If splinting is prompt, before muscle 
spasm sets in the advantages are obvious 

If the fracture be compound, after clothing 
has been cut away and hemorrhage controlled, 
an occlusive sterile dressing of adequate size is 
applied, but no attempt is made to clean or 
dfibnde the wound The appropriate traction 
or coaptation splints are then apphed depend- 
ing upon the location of the fracture If a frac- 
ture or a wound involves a joint, the treat- 
ment is the same as for a compound fracture, 
no attempt is made to clean or debnde the 
wound As soon as splints have been properly 
apphed transport to a hospital for definitive 
treatment is in order 

Short plaster affording inadequate immo- 
bilization is a serious fault that has been 
observed at the battle front For injuries of 
the hand or wrist plasters should extend from 
metacarpal neck to the head of the radius, 
those of the foot and ankle to beyond the toes 
and up to the neck of the fibula 

Immobilization of injuries to the thigh and 
knee joint can be accomplished by a splint 
called the extension-pIaster-Thomas combina- 
tion, spoken of as the “Tobruk plaster ” 
After any required surgical care has been 
given to the wound an effective method of 
applying this splint is as follows 

1 Strapping extension is apphed on each 
side of the thigh and leg, with care to avoid 
circular strips of bandage 

2 Traction is then apphed to the foot — 
not the extensions— by an assistant or orderly 

3 A broad strong long plaster slab is ap- 
phed to the posterior part of the thigh and 
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calf round the back of tbe heel, which ii wdJ 
padded and ak*ig the sole of foot The piaster 
should ranse at least half tbe circumference of 
tbe leg and thigh and ihould be careful!) 
molded to tbe shape of tbe limb with tbe knee 
supported In alight flexion. 

4 V Thomas splint b applied with flannel 
or canvas cradles” slung under tbe thigh 
knee, and calf from the side bon of tbe iplrnt 
the ring being pushed well op in the groin. 

5 The extensions are wound once round 
each side bar and tied firmh to tbe cod of tbe 
splint. 

6 Two large rolls of wool are placed on 
each side of the thigh to support the site of 
Injun Tbe bon) areas of knee and tibia are 
padded- 

7 \ circular piaster is ftppGed round ever) 
thing ban of Thomas, canvas supporting 
cradles, leg thigh etc. 

The traction used is fixed to tbe end of the 
Thomas splint, tbe counter traction being the 
ring of tbe splint on the isctuopubic ramus. 
Longitudinal movement of the leg In the 
plaster Is necessitated onh U the extensions 
i lip and thb should not occur during the tost 
week if the iptint i* carefullv applied It must 
be emphasized that this method is for trans- 
port ooh and not to be used for tbe treatment 
of tbe injun 

The precautions are (i) careful podding of 
bom points and the back of the heel (i) piac 
ing the foot at nght angles (j) placing the 
knee in 15 to ao degree* flexion, not moie 
others be transport is more difficult and swell 
ing of tbe foot ma\ occur (4) getting tbe ex 
tensions tight before applying areolar plaster 

Wcmale method is to mu <1 com fine piaster 
instead of a piaster slab If this is done fre 
cautions art (1) splitting plaster before final 
fixation (a) seeing that the extensions pass 
easiK through bole* in the plaster near the 
ankle— and do not pull on the plaster itself— 
otherwise lore* on the dorsum of the foot and 
back of the heel are inevitable 

Injuries of the humerus a ere transported in 
plaster extending from tbe acromion down to 
the wrist. It was found that to transport these 
casualties in this manner was most nncom 
fortable and that the method faded to main 
tain immobilization of the fract rente It was 


found that a comfortable method particular 
for transport consisted in maintaining hi 
tlon b> a XT plaster extending from tbe hi 
of tbe neck over tbe point of tbe ihouil 
down the outer *idc of the upper arm, and 
the olecranon and upper part of (ccean 
finishing on tbe Inner side of tbe upper ar 
just short of tbe axilla. The arm b then baa 
aged to tbe thorax bv mean* of two or thn 
plaster bandage* a collar and cuff com pit 
the support to forearm and wrat. 

In b*dh comminuted fractures, especial 
when damage to tbe radial nerve b present, 
long piaster ilab on tbe volar aspect of U 
forearm and hand It necessity as addition: 
nipport. Thb should be fixed to tbe forearm b 
a cotton bandage which doe* not extend krn 
than the wrist joint 

The note* made on the piaster tr> the sui 
geon who first treated tbe wounded man wn 
of invaluable aid to the next surgeon to it 
tbe patient, as It helped him to aaoi th 
surgical disposal of tbe patient <m smn 
These sketches are made with Indelible peoc 
dlrectl) on tbe wet plaster 


nzmiEKAL VASCULAR I> JVUIES 

These are among the mott Important 1 e 
juries received In combat zone*, lor there I 
tbe riik of life from profound hemorrhage an- 
of hmb from inadequate amilatloQ in care 
in which a major vessel i* involved. 

One 0/ tbe most urgent first aid measure* i 
the irml of hemorrhage from a large ve*K 
by means of a tourniquet If ooe b appDed i 
should be just tight enough to compress th 
artery but no tighter and the time of its appb 
cation should alwavt be recorded 00 th 
record tag accompanying tbe patient. If 1 
seems probable that tbe limb will have to h 
sacrificed it is best to applv the tourniquet 
dose to the wound In either event tb< 
tourniquet ihould be released lor a lew min; 
ute* even hour and pressure over the woo at 
applied while it is loo-'C 

The experience* of Vilen and Brooks 00 th* 
survival of tissues lepnved of their Wood sup 
ply and refrigerated t 3 degrees C have 
prompted the use ol this toohng method in 
cases of major vascubr injun Holman rog 
gest* that I practi al tbe packing of tour 
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niquetted limbs in ice bags before and during 
transportation would permit the tourniquet to 
remain in place for 5 or 6 hours without harm 
to the tissues, and would reduce shock, pro- 
vide comfort dunng transportation, and 
inhibit bacterial growth in the wound 

Direct control of the arterial bleeding by 
digital pressure is preferable if practical, it is 
generally adequate unless a major vessel is 
involved If the mam artery is divided, com- 
parison of arterial pulse on the affected and 
on the normal hmb wall confirm the suspicion 
An additional test to show the presence of 
collateral circulation is to make pressure on 
the main vessel distal to the injury and see 
whether any color remains in the tips of the 
extremity 

Additional measures to be taken arc to heat 
the body but not the affected extremity , the 
latter max be protected from heat loss with 
woolen coverings Treatment for shock is 
gixen as previously outlined Injection of 
grain of papaverine intravenously mav be of 
\aluc in overcoming vasospasm in the colla- 
teral blood vessels Paravertebral block, if 
feasible, is a better method of attaining the 
same result 

1 1 galwn of injured vessel The vessel max be 
ligated directly in the wound itself after the 
wound is enlarged to gain adequate exposure 
the dCbridcmcnt can be accomplished at the 
same time If this is deemed to be impractical 
or too diflicult the vessel thought to be m- 
xolxed max be exposed far enough proximal 
to the point of injurx to permit a clean dry 
field Dixosion between ligatures rather than 
ligation in continuity is preferable as it causes 
peripheral xasodilatation, companion xems 
should also be dmded If an artcrx is found 
to be thrombosed, the segment thrombosed 
should be excised, xxith the companion x r ein 

flic following illustrations arc useful to 
indicate the incision the approach, and the 
collateral circulation in xxounds of important 
arteries, also the dangers of ligation of arteries 
111 contimutx and the relatixely greater danger 
ot M_nous hemorrhage from a tangential 
wound of an artcrx than from one that com- 
pli telx ^exers it 

Irhnal snlun Ihe opportunities for suc- 
tc'-utl mi tun. of wounded artene-' in combat 


zones are beheved to be very few , the indica- 
tions for and advantages of such attempts are 
highly problematical Those interested in con- 
firming these views should read the conclusions 
of Mitchiner based on cases of arterial repair 
by suture in the last xvar Holman points out 
the need for ideal conditions xxhen arterial 
suture is to be attempted “absolute asepsis, 
proper instruments and facilities, and the 
availability of heparin continuously admin- 
istered for 24 hours after operation ” It is 
obxnous that such ideal conditions seldom exist 
in zones of combat Hence, double ligation of 
the xessel abox'e and below the site of injurx 
and dixision is the preferable method of con- 
trolling bleeding 

Other vascular injuries Occasionally a 
w’ound close to but not directlx' injuring an 
artery' has been associated with a localized 
segmental spasm of the artery' Both English 
and Trench xxnters hax'e reported such cases 
calling them “concussion” or “stupeur” of the 
artery This may disappear in 24 hours Such 
wounds are d6bnded of surrounding trauma- 
tized tissue and a periarterial sympathectomv 
is done above and at the site of the spasm 

Contusion of an artery may cause subse- 
quent thrombosis xxhich may extend distallx' 
or liberate an embolus, and in either case be 
followed by' massix'e gangrene Or the con- 
tused area may' be the site of a necrosis xxith 
secondary hemorrhage and if this is external 
through the xxound max result in death of the 
patient If it occurs internally a pulsating 
hematoma will be produced xxhich may if not 
treated cause a sacculated ancurx sm 

One of the rules in the official historx of 
World War I reads “when a large xessel is 
exposed in an open wound and has obxiouslx' 
suffered contusion and is thrombosed, the 
xessel should be ligated aboxc and below the 
thrombosed segment and the latter excised 
This eliminates the danger of embolism, of 
secondare hemorrhage and xasoconstrictor 
influences affecting collateral circulation 

TREATXIFNT Or BURNS 

This subject is of great importance since the 
nature of modern wan are, both on land and at 
sea is such that see ere burns are relatixcle 
common injunes Impetus \ as gixen to t lie 
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work of the Subcommittee on Bum* of the 
National Research Council b\ reason of inten- 
sive study of the cue* received from the 
trmgtc Boston night dub disaster The recom 
roendations of thb committee for treatment of 
bums m the armed force* have been embodied 
In War Department Circular Letter 15 and 
circularised to every officer In the medical 
corps of the Army An outline follows. 

Fundamentals rf treatment *f hums 

1 Prevent ana control shock. 

2 Prevent Infection pyogenic, tetanus, 
fas gangrene 

3 Relieve pain 

The control of (hock Implies prompt and 
free use of plasma or If available concentrated 
human serum albumin If parenteral fluid re 
placement la required 5 per cent glucoae m 
aterile distilled water 1* used. 

Chemotberapv in all moderate or severe 
buna should be given pcophj lacticalhr and for 
thi* purpose suifarhaxene a the drug of choice 
the initial dose a 4 grama. Thereafter mam 
tenance dosage should be carefullv decided by 
the medical officer with due regard for kidnev 
damage due to the burn and the Increased risk, 
of r en al complications of sulfonamide therapy 

Tetanus prophjdan* b indicated in cases of 
second or third degree bum. 

Tain requires large doses of morphine and 
ordinarily *4 grain is required. If there b 
pronounced anoxia the dosage should not 
exceed X grain 

Lncal measures— Jlrsi aid treatment »f burned 
area 

1 Since a bum is a large open wound and 
as such Is subject to contammatkm b> organ 
bms from noae and throat all personnel in the 
first aid room should be masked to minimize 
cootamlnatKm from this source 

2 Burned surfaces should be covered with 
liberal amounts of sterile bone ointment or 
vaaeCne followed by strip* of fine mesh 
(bandage) gauze. Over this a smooth Layer of 
sterile dressing* (first aid dressing*) should be 
firrah applied and pressure maintained by 
even bandaging with muslin, gauze, or some 
elastic tvpe of bandage 

3 It b assumed that the administration of 
adequate amounts of plasma has been a first 
consideration 


Dejlnltne treatment aj burned area Thbcro- 
sbti in the following 

1 Under regular operating room preda- 
tions to maintain asepsis, inauding 

°f the patient all grease should be removed by 
ether benzene lard, or other detergents. The 
burned area and then the surrounding skin 
are to be cleansed with a bland noclrrititmg 
soap and water and soft cotton pledgets but 
no brushes. Tincture of green aoap b not to be 
used. 

2 Blisters should be removed as well as 
loose bits of epidermis. Skin that b obviously 
destroyed throughout its fall thickness should 
be excised but if In doubt delay for severs! 
day* b justified until It b obvious that dun 
age to all layers is Irreparable when exaeoo 
can be done as a secondary procedure 

The wound can then be handled aa any open 
surgical wound with primary slin grafting 
earned out if conditions are suitable. The 
measures cratifned are usually painful and a 
general anesthetic b necessary Intravenous 
sodium pentothal 11 the anesthetic of choice. 

3 Droning of the wound involves the use 
of an omtroent, 1 e boric ointment or vaseline, 
stripe of gauze and a thick smooth layer of 
stenk: gauze cotton mechanics waste <x 
cellulose The application of firm erenlj ap- 
plied pressure b best accomplished In stock! 
net or some type of elastic roller bandage 
Once applied the dressing should be left un- 
disturbed for 10 days, barring comph cations. 
Emphasis b placed on the importance of firm 
pressure 00 bums Involving the hands, feet, 
and face. It u desirable to one splints further 
to immobffixe the affected parts. 

The necessity for sped*! nursing care for 
these burned pa bents is emphasized. 

While skin grafting at as early a stage as 
poasfhle b hignh desirable it cannot always 
he done In the combat zone. 

ABDOldXAL WOUSM 

It b an accepted principle that became cf 
the extremdy unfavorable prognosis in pa- 
tients with complicated abdominal la Junes 
and because 0/ the time consumed 10 operating 
upon them it b not permissible to operate oo 
such men to the exclusion of a greater number 
oi less complicated casualties Unlike the out 
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come in wounds in other areas the majority of 
men with complicated abdominal wounds will 
not survive without early skilled operation 
and speciahzed after treatment The introduc- 
tion of sulfadiazene paste through the ab- 
dominal wound and the setting up of a blood 
drip to be continued in the plane or ambulance 
are considered by the Bntish to be measures 
that may improve the patient’s chances in 
case he must be transported Patients ope- 
rated upon for abdominal wounds should not 
be evacuated until they have had a chance to 
recover from the immediate effect of the ope- 
ration and are clearly on the mend 

If conditions permit, wounded men present- 
ing obvious or even suspected penetrating 
wounds of the abdomen should be subjected to 
laparotomy unless so extensive that interven- 
tion is clearly futile, an exception would be 
cases of simple penetrating wound of the hver 
m which nonoperative measures would be 
preferable 

Death following gunshot or other wounds 
of the abdomen results from shock, hemor- 
rhage, and infection alone or m combination 
Even in cases m which penetrating wounds of 
the abdomen are due to small sized missiles, 
the possibility of serious hemorrhage from 
blood vessel injury or gaping wounds of the 
intestine makes laparotomy advisable A rec- 
tal examination and c\amination of the urine 
should never be overlooked and a radiographic 
examination which may reveal a foreign body 
or free gas in the peritoneal cavity should be 
made Wounds of the upper abdomen require 
less prompt intervention than those of the 
lower abdomen, hemorrhage from penetrating 
wounds of spleen or hver which tend to be self- 
limited and perforation of the hollow viscera 
are less frequent than m wounds of the lower 
abdomen 

Treatment consists of the following 

1 Preoperative Rapid, gentle transport 
with maintenance of body heat, relief of pain 
and shock, and administration of sulfona- 
mides, catheterization if patient cannot void 

2 Operative The choice of anesthesia is 
important and unless blood pressure is ex- 
tremely low spinal analgesia is satisfactory 
If used, how r ever, circulation should be sup- 
ported by concurrent transfusion of blood or 


plasma or glucose and saline infusion to 
counteract a further fall in blood pressure due 
to relaxation of the arterial bed Control of 
bleeding points and inspection of organs for 
injury should be speedy but careful Simple 
type of closure should be done, resection 
should not be resorted to unless conditions 
compel it 

When injuries to the intestines have been 
repaired and the peritoneal cavity has been 
soiled, complete rest of the alimentary canal 
by slow intravenous infusion and Wangen- 
steen suction is almost indispensable If the 
tube is introduced by the anesthetist before 
the abdomen is closed and its end is manipu- 
lated by the surgeon so as to be distal to the 
lowest repair in the bowel the effectiveness of 
the suction is enhanced 

The Bntish accomplish gastnc suction by 
use of a Ryle tube passed through the nostnl 
and connected to an inverted vacohter bottle 
filled with water and suspended above the bed 
A second tube from the vacohter leads to a 
water seal on the floor By the use of a tube 4 
feet long the upper coils of small intestines are 
kept decompressed 

Attention is again called to the fact that 
men with abdominal wounds withstand travel 
worse than do those with any other type of 
injury Such casualties should be operated 
upon as far forward as it is possible to place an 
expert team and, after operation, they must 
not be moved to the base for from 4 to 10 days 
until they have recovered their equilibrium 
The air evacuation of many patients in the 
earlier battles of the w r ar in Africa, after rela- 
tively simple abdominal operations, resulted 
m death Now the practice is to send a certain 
number of beds to each forward center for 
abdominal cases 

Time spent in resuscitation of patients with 
abdominal wounds generally lessens their 
chances, if there seems any prospect for sur- 
vival the operation should be commenced as 
soon as a pint of blood has been given During 
operation a blood dnp can be administered 

No matter how trivial injuries to the large 
intestine are they must be exteriorized or 
drained If the segment injured can-be mobil- 
ized it should be resected and the ends brought 
out as a double barrelled colostomj If it is 
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fixed the Injur} should be repaired and a 
proximal colostomy done. An} injury to the 
rectum also demands a proximal colostomy 
The principle erf exteriorization of colon In 
janes is certainly one of the moat important 
advances of recent war surgery The mortality 
rate has been greatly reduced, being around 
50 per cent where It had been 70 to 90 per cent, 
depending on type of case. 

In cases of considerable soiling a s mal l tube, 
sue erf a No 10 F catheter b pat down to the 
site of greatest soiling and brought out 
through the indson. When the operation is 
com pieted 10 grains of sulfadiazine m 50 cubic 
centimeters of saline is injected slowly the 
tube is then tied across and tucked mto the 
dressings. On one or two subsequent oeva 
sions more drug Is introduced if events seem 
to Indicate it and the tube is finally withdrawn. 
The use of the Fowler's position continuous 
gastric suction and fluids b\ van are essen- 
tial in all cases haring had intestinal tract in- 
juries or peritoneal soiling 

cmnioTHERAJY 

Chemotherapy Is one of the greatest single 
fact on influencing the surgery erf this war but 
it is too broad a topic to consider fa tar detail 
here The results of its use in the recent El 
Alamdn battle are beginning to be known. 
All wounded were given sulfonamides b} 
mouth from the time they reached the bat 
taifon aid post until thej arrived at the base 
hospital Of 1400 cases evacuated who wore 
wounded In the first 12 hours and reached 
baie hospitals within 36 hours without previ- 
ous operation, onlv 46 required urgent treat 
ment on arrival. There were only about 10 
cases of anaerobic infection, oclr 2 or 3 of real 
gas gangrene. 

The value of chemotherapy for war wounds 
in which there is already an established infec 
tK® is questioned by many In a recent trial 
of sulfasuxidine in the form of a jo per cent 
pule in lanolin for such cases there are favor 
able reports of its effect on the infection. 
Certainly its theoretical advantages are obvi- 
ous, namely tow rate of absorption, lack of 
toodty and irritation and prolonged action. 
It also is effective against a variety of organ- 
ism including the cobform group 


In abdwmnal cases in which sulfonamxks 
have been instilled Into the peritoneal cavity 
there is no need for supplementary oral ad 
ministration for 3 to c days. The urinary out 
pot should be kept between 1500 and 2000 
cubic centimeters. 

Packets erf sterile sulfa compounds should 
be a part of every surgical set up. 

HEAD WOUKItt 

A lesion learned try the English in their 
dealing with air raid casualties was that even 
minor scalp wounds shonld be explored for 
evidences of intracranial injury even though 
the patient • symptoms might never lead ooe 
to suspect a serious Injury 

Scalp wounds without unJl fracture should 
if seen eariy be dftrided and dosed with 
interrupted silk sutures If close re b not prac 
tkal the wound may be covered with vaseline 
gauze dressings after thorough cleansing and 
removal of dirt hair and foreign bodies. 

Severe head wounds— those in voicing skull 
fracture with penetration of dura— require 
speedy evacuation to a hospital. A minimum 
of handling and great gentleness are desirable. 

£PTNE WOUNDS 

Don’t jackknife the patient— sEde or roil 
onto the stretcher without lifting Do not 
permit bead to be rolled around or neck fiord 
in Injun es to the cervical spine. 

No dfbnderaent or satore of these wound# 
in the forward area b advisable. Such patient 
require Immediate evacuation to a wefl 
equipped hospital. Speed m such transfer 
means prevention of a fatality or a permanent 
paraplegia. 

rr-uniKiAL nebve wodvm 

Injuries to peripheral nerves are chiefly erf 
two forms (a) those caused by a through and 
through ballet or ibefl fragment, a ad (b) wide 
lacerated wounds. The former require sterile 
dressing after the usual cleaming The Utter 
should nave free Irrigation with normal saline 
solution to nd wound erf particles of dirt and 
foreign material. 

Do not suture nerve wounds at time of In 
jury as part of a primary dfbridement except 
in cases where it Des exposed in the wound and 
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him. Iuii under tlu-c conditions 

tht wisdom ol suture at turn ot debridement 
is open to argument Certninh cxtcnsiM elis 
section and immohiliaation ol mr\e tiuls to 
ptrnnt suture 1 - never |nnni-- ihh I’rott 
elurisof such a nature' should lu earned out 
onh m hospitals 

Immohtliralioti at the itnoKcil cMreimte 
m tin portion caii'ing It l^t retraction ol 1 lie 
in r\t cnek i' eh -lrahh dunni: tran^fi r 

-l mm \v\ 

i Imminent ol v omuls in tin lomlnt 
“one lollov tin general principles that an 
accepted lor surge rs in tunes of peace 

: I actors that alti r the details at stirgie d 
triatnu nt are those enforced in urcunistanc i s 
attendant upon conditions of warf ire 


^ Mmrl hemorrhage resUM it ition, wounds 
of soft parts ir.uturcs burns \oscul ir, elust, 
abdominal wounds, <h bride imnt ami rlutno 
tin rape hate, been discussed line lie in relit ion 
to tin gt m ral subject 

\ It sums ohuoiis that tin militan Mir 
gconm tin combat “one must add to his quali- 
ties of emirate .and rornjK fence i resourceful 
ih-ss and an incemnU tli.it will |Kmnt linn to 
cMeinpori.e when luiessara lb must be one 
to whom the ur"i new of a situition vrus onh 
ns a ehallem’c to meet it lie must not onh 
hnov tin truth o| the sn\jnj> “jirsL tilings 
eome lip-t but must In tbh to rcceigmrc 
wine li art the tilings of nrst importance He 
must adopt the slogan anel apple it to his own 
work “ 1 lie ilnhrult wc <lo innmalinteK — 1 he 
impossible lakes a little hinge r 
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T lir diagnosis of intra abdominal *ur 
peal coixfluorts may be baffling not 
oah to the internist bat to the tar 
KConuwtlL Clinical signs and phys- 
lea! findlngi are sometimes QI defined or ab- 
■ent that m a k ing a definite dcotion difficult 
in a questionable surgical abdomen Consid- 
erable aid ma\ be obtained from sorvev film* 
or »o called flat plates of the abdomen A 
minimum of 3 films tboold be taken a high 
and a km- supine film and an upright film. In 
ea*e* in which the patient s condltioo permit* 
films In the proae and lateral decubitus po*i 
tions are advantageous. 

When a perforated vital* ii inspected, an 
upnght film is most informative (Fig 1) Free 
air beneath the right leaflet of the diaphragm 
is pathognomonic of a ruptured visou. The 
amount of air may be considerable or mini- 
mal depending upon the sue of the perfora 
tion and the rate of escape of gas. The greater 
tbe interval of time between the onset of symp- 
toms and the rocntgenoscopic cxaminatsoc, 
tbe greater tbe likelihood of positive findings 
and the larger the accumulation of air When 
tbe differential diagnosis lies between a per 
f orated peptic ulcer and a ruptured appendix, 
in the presence of a spreading peritonitis one 
cannot sa\ with any aejpve of finality whether 
it is one or the other timplv because there 1* 
free subdbphragmatic air since ruptored ap- 
pendices and ruptured intestinal diverticula 
ma\ also yield tbe same boding It Is fair to 
say however that ruptured peptic ulcers are 
much more often the etiological factor of free 
intrmperitoneal air One thouid emphasize the 
fact that when a patient is roentgtnograpbed 
shortly after the onset of symptoms no Jrrt air 
ma\ be seen and the surgeon should be guided 
In dim cal findings as to tbe handling of the 
case If fluorovrop* Is nrgati t an upright 
roentgenogram should be taken, since mini 
mil collection of air may be ■ren on the film 
and missed 00 fluoroscopy When the air col 
lects beneath the kit diaphragm It may be 
Trim tl» WttwiI ud X-m IVp«r»r*l Jm*k 


confused with the mainline to obviate (hi* 
a right decubitus film should be taken. 

In obscure cases with abdominal svmptfra 
In which coronary thrombosis must be differ 
entiated a* the underlying cause of the abdom- 
inal findings an upnght survey film It of great 
aid to the attending surgeon and is very often 
life saving 

Therapeutic pneumoperitoneum adminis- 
tered occasional!', in tuberculous patients wfll 
confuse the Isaac when a surgical problem pie 
sent* Itself After laporatomy (rt< intrapm- 
toneal air wifi persist foe about 10 days and 
should be discounted in any given care In 
hepatocoCc Interposition a condition la which 
a loop of colon lies Immediately subjacent to 
the right diaphragm one should be extremely 
careful in the interpretation of the upright 
film- The presence of hauitral markings will 
aid in differentiating this condition from free 
subdiaphragmabc air 

The diagnosis of Intestinal obstruction is 
often made or corroborated by a survey x-rav 
film (Fig 3) In small Intestinal obstruction 
the loops assume a step-ladder appearance, 
are dilated and very often present a hair pin 
turn. If there la marked small intestinal dm 
tatlon the involvement U most likely jejunal 
since more secretory activity occurs In tbe 
jejunum than in the ileum. The more proxi- 
mal tbe intestinal obstruction the greater tbe 
degree of in test nal dilatation It is orally 
abnormal to find gas within the small bowel, 
so that a prion when din cal signs of obrtruc 
tion are present this finding should be re 
parried with suspicion. Trapped gas in one 
isolated loop of small bowel may l»e the earfi 
est manifestation 0/ obstruction and one is 
cautioned not to delay treatment until all tbe 
diagnostic criteria are prevent for that ma 
spell disaster to the patient Tbeprerenceola 
fluid level in the upright him a an additional 
valuable sign f obstruction however consul 
erable difficulty may be experienced in obtain 
log satisJacton upright films n ill patients. 
Ga in intestinal obstruction ma\ be doe to 
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Fig i In this roentgenogram is shown a small collec- Tig 2 Typical fully developed small intestinal obstruc- 
tion of air beneath the right diaphragm due to perforated tion with characteristic step-ladder appearance Dilatation 
duodenal ulcer involves jejunum Note prominent valvulac conmventes 


ingestion diffusion through the bowel wall and 
putrefaction Ingested air may traverse the 
small bowel in 6 to 15 minutes 

It is often rather hard to distinguish be- 
tween small and large intestinal loops, and a 
posteroantenor film may be very helpful The 
small intestinal loops are diffusely located 
throughout the abdomen, whereas the colon 
has more of a peripheral distribution Definite 
identification of haustrations indicates co- 
lonic involvement, but one must be careful 
not to confuse these with pseudohaustrations 
seen in dilated small mtestmal loops 

The presence of gas in both the small and 
large bowel bespeaks either an obstruction 
that has released itself or a partial obstruc- 
tion A similar appearance may be produced 
by morphimzation Morphine (1) affects the 
duodenum greatly, the duodenum is first con- 
stricted and then dilated In susceptible indi- 
viduals one repeatedly observes accumulation 
of gas in both the large and the small bowel 
To discount the effect of postoperative mor- 
phmization the drug should be withdrawn and 
the patient again roentgenographed for any 
change in the intestinal gas pattern Ordi- 


narily (2) the ileocecal valve blocks the egress 
of gas from the small into the large bowel In 
sigmoidal obstruction of long standing there 
may be regurgitation of air into the cecum 
with marked distention or even rupture of the 
cecum (Fig 3) Tremendous dilatation of the 
cecunVon survey films should arouse the sus- 



Fig 3 Markedly dilated cecum produced by obstruct 
mg carcinoma of rectosigmoid 
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psdon of a low colonic obstruction (Fig 4 ) If 
a lubdiaphragmatk abacm b suspected it b 
Imperative to make upright lopfne, and pcooe 
films with the Bucky diaphragm and aboht 
era! decubitus film*. In a well defined ab- 
icess there b a fluid level »een only b the up- 
right position A lateral view b neoc*nry for 
more precise localisation to aid the surgeon 
b the proper surgical approach to the lesion. 
Upon flut u oaeopic exa m i n a t ion If elevation of 
the diaphragm and reitricted excurrion com 
bfned with pleural rfnaoa or basal pneumonF 
ti* are teen, it is cause for increased msplaoo 
(Fig 0 Subhepatic tbscesa may be suspected 
when there b a dense shadow confluent with 
the lower border of the right lobe of the Ever 
displacing the stomach and duodenum to the 
left and the hepatic flexure downward. 

Pennephne abscess may be inspected when 
there Is obliteration of the Deopsoas line a 
scoliosis of the lumbar column a wav from the 
affected ride an imhntbct Lidoey image, and 
a restriction in the upright posture of normal 
ludnev mobility ftften there b a bellying of 
the psoas mass and thb finding should not be 
ignored but reported. 
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Tig 7 Lacerated spleen Markedly serrated greater Fig 8 Volvulus Markedly dilated loop of sigmoid as 
curvature of cardia of stomach. Widened gastrocolic cending to right upper quadrant Note reduplication of 
omental space due to hemorrhagic infiltration colonic loops 


A pelvic abscess may offer diagnostic cri- 
teria by the presence of a homogeneous opac- 
ity in the region of the pelvis coupled with an 
upper abdominal ileus Depending on the size 
of the abscess, upward degrees of displacement 
of loops of bowel are observed Roentgeno- 
logically pelvic abscess must be differentiated 
from ovanan, uterine, and retroperitoneal 
tumors The latter are usually more sharply 
defined and circumscribed than in pelvic in- 
flammatory disease An ovanan dermoid re- 
veals itself through the presence of calcifica- 
tions, teeth, and fluid levels of varying den- 
sities 

Intussusception yields the usual x-ray find- 
ings of intestinal obstruction, and often one 
mav actually visualize the intussusceptum 
and the intussuscipiens (Fig 6) We have 
observed in several cases the telescoping of the 
bowel loops, usually the ileum within the as- 
cending colon or transverse colon As the in- 
tussusception develops there is a paucity of 
small intestinal loops away from the site of the 
lesion In cases of subacute intussusception 
with spontaneous reduction we note an ever 



Fig 9 Gastrectasis due to tuberculous adenitis Di 
lated stomach occupying greater part of the abdominal 
cavity Caused by complete duodenal obstruction due to 
retroperitoneal tuberculous glands. 


So 
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changing picture u the obstruction appears tog lacerated iplcen gastredadi U an a vi- 
and disappears. dated finding the itomach ballooning oat 

Surrex film examination Is very helpful in with a large amount of aJr 
traumatic run. In a great man\ normal Lacerated fivers are characterised bvspEnt 
wbjetti examination deTineate* the aplcnic tog of the right diaphragm on rc*pJrattoa, en- 
ihadow to tbe left upper quadrant (Fig 7) It largement of the hqiatic shadow an D 1 defined 
1» sharply defined a gal nit the out! ne of the lower hepatic border and a displacement of 
adjacent itomach especially when tbe latter the itomach to the left a hen the right M* of 
is tilled with gw. In a lacerated spleen the the liver ts lacerated 

blood pad tale* along the gaitrofienal liga Mesenlenc thrombon \nckL» a picture »m 
roent between tbe foldi of tbe gaitrocobc flar to that of ilem. In the major! t\ of our 
omentum thii may produce one or several of cases the imall Intestinal loops have been onh 
the following helpful hint! toward arriving at slightly dilated and the degree of intestinal 
a predie diagDoaix. The greater curvature of dilatation hai lieen Ire* marLcd than in ob- 
the itomach iwunri a serrated appearance it ructive lencm Meaenten abvM pn»Ium 
became of tbe juxtaposition of the adjacent a homo*CMou* ra ho-opaque ihadcrw with 0 
hematoma. The itomach Ls displaced to the the peritoneal cavitx iurrounded bv dilated 
left and the tnuavme col n downward amail intestinal loop*. 

There fi an increase Ln tbe inr of the splenic OccaJooafl mull tolcstioa) obstruction la 
shadow erpedalh in ca*cs of mtracapsular t be elded \ patient is due to a gall stone which 
splenic hemorrhage. The iplemc ihadow mu ha* entered the imall Lntcitioe ra a choJe 
alh mergn with tbe opaat\ extending into cvucnntesiinal fistula \ turvex film rex rat* 
the region of the gastrorrdlc omentum rciult the usual x ra\ signs of ol a [met ion plus the 
ing In further separation of the two air dis- presence of a calculus within tbe imall iQtrt- 
tended hollow mcera. In ca«e of abock follow tine. Therefore the him enables one not only 
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to make a precise etiological diagnosis but also 
to localize the site of obstruction An addi- 
tional clue to cholecystointestinal fistula is the 
presence of striated air shadows within the 
biliary ducts These may be disseminated 
over the entire hver or may constitute only a 
few isolated streaks over the right lobe of the 
hver 

Volvulus, a rare condition, has been diag- 
nosed by us several times on the basis of sur- 
vey x-ray film s (Fig 8) Usually one finds 
markedly dilated loops of large intestine 
particularly near the hepatic flexure Since 
volvulus is mvanably associated with con- 
siderable elongation and reduplication of the 
sigmoid, which often ascends diagonally to 
the right subhepatic region before making a 
downward swoop, one finds on careful analy- 
sis of the film multiple vertical loops of large 
intestme m the normal habitat of the ascend- 
ing colon Extreme degrees of large intestinal 
dilatation are seen in volvulus Dilated loops 
of small intestme having an arcade arrange- 
ment suggest a small intestinal mesentenc 
volvulus, rotated about an adhesive band 
In tuberculous adenitis one may encounter 
on occasions complete duodenal obstruction 
resulting in marked gastrectasis (Fig 9) In 
one of our cases retroperitoneal tuberculous 
glands caused complete duodenal obstruction 
because of periduodenal adhesions The stom- 
ach was huge, occupying practically the entire 
peritoneal cavity simulating a pneumoperito- 
neum The patient died rapidly in severe 
alkalosis (Fig 10) A ruptured abdominal 
aneurysm may simulate an acute surgical ab- 
domen The survey film shows a diffuse 
homogeneous density to the left of the lumbar 
spine obhterating the left lleopsoas line Very 
often one notes either calcific debns within the 
mass or fine arteriosclerotic plaques within the 
wall of the aneurysm 

On several occasions not only a false diag- 
nosis of some mtraperitoneal surgical condi- 
tion was avoided but also a useless operation 

While an extended discussion of mtra- 
abdominal intestinal lesions m the newborn 
cannot be undertaken here, a few words may 
be helpful Congenital small intestinal anom- 
aly may be suspected by the presence of large 
amounts of small intestinal gas In two of the 



Fig 12 Reflex ileus secondary to acute cholelithiasis 
Spontaneous recession after cholecystectomy 


infants there was marked distention of the 
cecum and ascending colon due to congenital 
bands extending from the right lobe of the hver 
and constricting the right half of the trans- 
verse colon Complete or partial intestinal 
atresia may be suspected from a survey x-ray 
film In atresia of the sphincter am, it may be 
advantageous to examme the baby in com- 
plete Trendelenburg position, one notes dis- 
tention of the large bowel including the rectal 
ampulla, the column of air stopping short of 
the anus (Fig n) 

CONCLUSION 

Survey x-ray films of the abdomen are very 
helpful in arriving at a diagnosis m mtra- 
abdominal surgical conditions In spite of 
diagnostic limitations, these films very often 
aid in arriving at a precise conclusion in 
baffling cases 

Case i Baby girl T nas delivered normally, un- 
eventfully, and spontaneously, 48 hours before on- 
set of symptoms On January 14, 1940, the mfant 
vomited greenish matenal, the abdomen was dis- 
tended, and colonic irrigation resulted m passage of 
meconium and reddish black matenal Physical 
examination revealed moderate distention, with soft 
coils of intestine discernible at times Penstalsis was 
hyperactive Survey film of the abdomen showed 
marked small intestinal distention A suggestion of 
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atepfadder *f^e*nmco corroborated tbe dmkal 
dUjnodacrf fotevtbval obatructloQ od Indicated that 
we were deillaf with a amall In tertlnai anomaly At 
operatiou a. complete atresia c k the le{unoci «i 
noted. EoteraenteroBoniy *11 done t™t the child 
died 3 dir* after open lion. IW mortem e nroL-ia 
tkm nrvyaied twain coo jenltal trrala of tbe }e Hm m. 

patent midltee doct, loir jnde peritonitis and 
d renal bemorrime. 

Cute t K. M. a tniiik teed woman ctwnpfiined 
of aevrre lower abdominal p ain . Physical examina- 
tioo. revealed a couaUetabie mcnat of teuderoes* 
and acme rigidity to the hypogastric rejkw. Peri 
ftaUU wav normally active. Vaacnitalkm revealed a 
bruit. Survey film of tbe abdoewn aboard Lure 
aneurysmal <1 dilation of the krwet end of tbe ab- 
dominal aorta. Tbtr* we were able I mai* a precise 
iBatnoak. Tbe wtrvey film la thia loatance bvtated 
an nnoeersaary Intra-abdominal operation. 

Cast j. R.C. jed sj yean, u admitted to the 
bcepftal December 94 The diagonals then wai 
latettlnal obatraettsa. Patient complained chiefly of 
min In tb* right wpper and right lower quadrant. 
On December 9, patient awoLe with pain, locrcaa- 
Ingiy severe and constant She had not bad bow cl 
movement afnci December 8 ahe had complained of 
chronic ccnBimtioo for monthi and, fee tb* paat j 
dayt, of k*i of ppetit and vomiting PhytKalex 
arainttioc aboard conaklcrablo rigidity and tender 
net* In the rtfbt upper quadrant- Thera aa a mod 
Oil (Wire of dlstentloo, and a aoft palpable miu 
<rti e&dted In the right rpoer quadrant. Tha blood 
count aboard oxfcrate leucocytoab hit blood 
rrjla, jjlao polymorphonuclear*, S 3 van den 
Bcrjh showed direct negative, od Indirect 6 
mUnpama Survey film 01 tbe bdomen aboard a 
larja amount of amall intestinal dbtentloo. There 

ere ttranra amall Intertinal coCa la tbe left abdo- 
men I addition t that, there as large radio- 
opaque atone on level tth tbe fourth lumbar er 
tebra. This aa strongly raggettive of gall atone 
At operation 00 December large atone fn tbe 
pn bladder *1 efl as an amt holecv adtia aa re 
vesied (Fig. ) Patient «ii discharged December 
*4 In food cocvditkm. 

Can 4 L.L, boy a*ed 6 year*, complained of 
Intermittent colie-GLe bdomiaai pain. Pbyikal ex 
amfaatkw repealed In the rpffaatrium mass which 
would appea d dmppear S) mptocn aera moat 
proootmetd at tbe time the maaa a* palpable 
Thera iraa do e\ timer of bloody atoob or dlarrhea. 
Survey film of tbe abdomen revealed evidence of 
Intussusception. Tbcra were umber of din ended 
loot* of small bowel, In tbe left portion of tbe perito- 
neal carl ty In tba right aide of the peritoneal ext 


fty there acre practically no lnte*tlna] loona Cart 
I'd examination of the surrey film aboard cvidmcc 
of an Intna»ujcrptutn and Intuaauadplem in tberifl* 
upper quadrant. \\ note! double retenn cf ah 
within tbe amall bowel, 00 of tbe loop* of tbe bo* d 
bring telescoped kvt n adjacent loop. Th*< 5 agae. 
ab waalntnaauaception. At tbe tiro* cf cpcraikw the 
anrfetm found Inumanacrptioo earned br a lyn^bo- 
aarcoma t tbe terminal Deem. \ reaecticn fU 
Deocnlouomy av done. Patient mad* an naev cm 
fal recovery Microscopic exasiintlfc* revealed 
brmpboaarcotaa of the Ileum. Patknt la a lira ad 
well 6 year* after operation. 

Interesting feature of this case mu the 
appearance of accrxidan, raetajtaxii in Lbe Hu- 
meral about 18 months aobsetjuent to opera 
tkm. Changes in the humerus responded rrn 
nicely to radiation. 

Cass 5. IL 1 IT grd 4 yean, was adailt ted t 
tb* hospital December 15, 1941. Ili* chief com 
plaint *1 pain In Uxb teatca, tbe Ms and b tbe 
evfgaftriam. Tbe pain beran day prix to admb- 
alocL and bad increased In arverhy There 11 
rooderat* abdominal <fixtcntioo. Tbe patient ocv 
Ued twice prior to admMon. H had had no bow el 
menretaent tor 7 day*. This portion of tbe tdatory 
was rather unreliable aa the patient was » rapbood 
od bocodeaa. Physical examination aboard a a»d- 
eratdy dlatendcd abdomeOjOo palpation there *1 
tenderness in both kxna. Thera m do palpabh 
mi t ara PerfataUs aa preaent. Tbe rflnlral dbj- 
noaii was poutble InteBlnal obatroctlou. Tb* per 
dae cause cf the InteBlnal obttnidloo ctmld not be 
determined. A rarrey film of tbe abdomen aboard 

diflaae. Lure bteatlnal dfatentioe. The iffix4J 
partxmlarly aa eicnaaled and could be followed to 
tbe rifht upper quadrant. There aa uurird rt 
dnpDratkw <ri the affmafd. \prc-operadvedInoo- 
«m 0 / yoItuIu* wa* mad* od thl* dia^noali a* cor 
roborated at operation. 

The obstructed loop of affmold was resected * 
MHuDcx operation was done. Patient mad* aaib- 
factory recovery 
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and it r through the-' ijurtutrs tint the h<>nr 
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o f t,- carp d raphouls m<l fount) tint r\rr\ 
specimen It t'l it I 1 tst i fi itttrnl for iniin i in 
tlie luticn le iti'l tint tl portion In j« r unt «»f 
the Itono then vert irtrml for ittnni alone the 
entire length of the hone ad'fjuatrli suppli mg 
luilh tiic jiroimnl -tntl dotal portions In 1 1 |kt 
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Is, r Itr r< ' hH mhod 111 s'lljn* ind h IV e Jut 
ini; i nt-. 11 i ttnpn I i hu In r id tin !r uh ' 
i phi'li its* is ppiui.hitot ti « irnt to (r n - 
•l tr iin id tin sitlir; t it j nl hull '■Ml! h fr il 
t r r in rpll’i r r 

111 Mtp «| t id th elpt III it loll (nr the me li in 
,n lirvt ri is the hi h im idrmr of h ur lim 
ttvt rr 'ndo s ind morr di tn 1 1 tr u tt're lines 
tiro i*l thr i in’, illio it nil ttnmuil ill phn 
tl r It o' tl r fr i II rill ()l *C til hilt ^ <!lol id 

ih ilutek no dt p* iirtnriit of tin ti ii portions 

of tl.r i ipho d jt \ o lid i rtn tint m\ eh nient 
o' hi } *4- rite! I 1 of the \ f| t \ Iitll'l '(Jlinte 
the t otri"ii'nt ifler thr fr ii ttin 

11ns mrihini in of fr -ciun il -o ivpluns tin 
pu ho > n iter incid'me <>f m ijduud lnittiris 
thin ('Iks u u tori' ii) m| ojou rude ndults 
Hunn thr «. iiiu jsrrnsd of vtude llurr tirrc tilth 
tc tip i d ('ollrs fru turn imong tin 'oUlirp, in 
tnmin^ In iiiilnn hfr tin nhtin frupirnii 
o' ( nlli-e ft u tort to m iphmd fnituti is |,i\rn 
is i e to i h* ''ludiltr I In strong uri't of n 
ro'dirr «!or not In jm mli ml tihrit In f ills on his 
hind hut tin *i iplionl nn\ (rid 1 hi vt il 
ri*t of n \ onnn i ’idtutiri worler or older 
ptr on h \ jh rrvtrnds under the sum conditions 
md n ( ollrs fr u tun ofti n ri- nits 

I I t Ml It s\ Ml mils \ ,t> S|< ss 

Iti i ti pu il ni't mi i , is licit n soldier f ills on his 
j>ilm md fu Is pun in his v rist hi reports In his 
dispi mm I in medtrd ollierr eSTmints his 
i rist, c ess lit tit or no sv riling, /mds it tender 
point in the nn itonunl smifT hnx, nnd elicits pun 
on ]nssne motion of tin i rist in nil plants 
\ctiic and p issue motions ire rtslnrlcd hicuisi 
of pun i lie soldit r thus prt'i ntmg thise clinical 
ciidcnres of i fracture of the sc iplionl hone is 
referred to thr t rn dipartnient for roentgeno 
logic i \umnntu)ii 

KOI ST( l noioi a 

T lie roentgenograms arc taken of the urist in 
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e, Left 


Rir*i 


Fir. «, Tt* entire knfth o* the tcapfarfcl m odeiTWrty 
■gft&J by rrtmrJ faricoo* 67 per cat ol the Lem 
Hoard br OWeti rod ILiSatm. A fracture tfcrecyb ray 
port** « lh« »c*piod A-ci no* t*Urroj< li>« Cknmtilw 
t* ritber fraetnent. Type I fracture b, In »o per cent 4 

tbt (Capinlt fracture Lkroojb I be uat may or Ely do* 


mterrep* the blond •qjjJe to tbe pctmal (ra(*»rt 

Type I or type 11 (ractaro c, I \ fer red 4 lbcr» » »• 
irtrnaj knoo at t>e 1 *** or prmdaiaJ t« it. tract** 
'■til Qtrm^l Or Urol tW patrnmal (n**eo 

Type FI Iriaart CrotH) Jrmd f-eae A* JmM 4* 
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a, December 17, 1942 b, February 12, 1043 c > March 17, 1943 


I lg 2 J T C Type I fracture The hairline fracture cification equally involving both halves of the scaphoid at 8 
through the waist, a, does not interrupt the blood supply to necks, b The fracture line is completely obliterated 12 
the proximal fragment There is mild hyperemic decal- weeks after the injury, c. 


four positions on a 10 by 12 film The usual 
anteroposterior and lateral views are supple- 
mented by one anteroposterior view in ulnar de- 
viation and a posteroantenor view in 45 degree 
oblique Using this four-view technique not even 
the finest hair-hne fracture should escape detec- 
tion Previous to the routine use of this technique 
there were several instances in which the standard 
anteroposterior and lateral views disclosed no 
fracture, only to have repeated examination at a 
later date reveal a fracture line which had been 
missed 

The fracture healing of the carpal scaphoid can 
be followed by serial roentgenograms Once the 
fracture is recognized in the four-view film the 
repair process can best be studied in the single 
ulnar deviation view repeated at 3 to 4 week in- 
tervals For each examination the plaster cast 
is removed and a new one applied if the x-ray 
shows the need for further immobilization To 
show the healing process the films must be tech- 
nically satisfactory In general it has been found 
better to overexpose somew'hat than to under- 
expose the negative An underexposed film 
does not show small but important differences in 
densities 

Of the 34 fractures studied, 35 were through 
the waist of the bone, while 10 were through the 
proximal pole There were no fractures of the 
tubercle found in the series studied 

fracture rmsiOLOGi 

There are several features of the repair of frac- 
tures which are particularly applicable to frac- 
tures of the scaphoid 


Stirling has shown that during the first 2 weeks 
fluids taken from fracture sites show’s a drop in 
pH from 7 4 to 4 8 on the 4th day, with a return 
to normal alkalinity on the nth day This 
acidity brings about a localized absorption of 
calcium salts at the fracture site, causing the frac- 
ture line to be wider and more distmet on the 
roentgenogram taken a few weeks after fracture 
Also during the first few weeks there is a re- 
actionary hyperemia which is initiated by the 
fracture This active hyperemia is believed to be 
caused by the liberation of minute quantities of 
histamine and acetylcholine at the site of the 
fracture As a result of tlus hyperemia the bones 
of the wrist undergo decalcification and osteo- 
porosis (Greig, Watson-Jones and Roberts, 14) 
This decalcification is usually mild but occasion- 
ally may be severe The hyperemia subsides 
normally wuthin 2 weeks, after which time there 
is a slow return of calcium to the involved bones 
The process of recalcification is retarded bv the 
fact that the wrist is immobilized in a cast and 
ordinarily undergoes disuse atrophx For this 
reason the return of normal density to the wrist 
as seen on the roentgenogram may be dela>ed 
until the fracture is complete]} healed and active 
use of the wrist is restored 

In those wrists which are not completel} im- 
mobilized, the repeated trauma at the fracture 
site causes the hvperemia to be prolonged be>ond 
the usual 2 week period Consequentlx the de- 
calcification is more pronounced and the return to 
normal rocntgenographic densit} is dela} ed 
The phenomena of h} peremia producing decal- 
cification is dependent upon adequate blood 
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d, April »*, rjtj 


•opply t the fnvol ed bone*. If the arterial 
supply to * bcr.e cr portion of ■ t*me b falter 
rupted during the phase of hvpneiuk that por 
tloo doe* not decaldfy along with the neighboring 
bent* but retain* U normal caldura content ana 
it* normal nuholofK dmuty Thu b roentgeoo- 
graphic evidence of ayaacularitT Stefndler be- 
lieve* tint the most Important (actor fa the pro- 
duction oi nonunion it Interference with the ntri- 
ait arteml *yitem of the bone 

Johnson b*a shown that hone repair occur* In 
the scaphoid fa the mine wa> u In the medulla of 
the dbphyib, bat that all booei of thb cancelkw* 
type heal more *kmhr than long bone* "11111 b 
largely doe to the bet of mbpervateoJ alha for 
nation bat b abo due in part t the caaceBoo* 
reaction being leas ertensre and lai act he than 
b the medullary rapocie in the dbphyaia. 


In the absence of callus formation *1 a criterion 
of heaHng cf a fracture, we most reb aoldy on 
the radliiraphk ebaappearance of the fracture 
Bee al evidence of union of the fractured a capho t ri . 
A persisting fracture line beyond to to i weebi 
b Indies trvr of delayed unfam. 

If the wrist b not immobilized adequately the 
ccotifloed mov em e n t came* a shearing at re** be- 
tween the two fragment* ol the fractured scaph- 
oid. Under the influence d thb ihearing and 
gliding motion fihroaa and fihrocartilaginoQi tb- 
sne dm el op t the fra a ore sfte. The bone to- 
n-etBateiy underlying the new-farmed cartibgin- 
oa» byer become* acierotic and eteruated arid 
muna many of the cfaaracterbtics of mb- 
chcmdral booe_ On the nwlgenogiara tha coe- 
tStkm b recognized bv the persistent trarahweirt 
fracture Uae with a dense white irregular adautfc 
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a, December 21, 1942 b, February 2, 1943 c, May 18, 1943 


Fig 4 J W C Type FI fracture The fracture 13 
through the waist, a At p weeks the fracture line de- 
marcates the distal porot/c fragment from the dense 
avascular proximal fragment which does not enter into the 


hyperemic decalcification initiated bv the fracture, b The 
final study 23 weeks after the injury shows the fracture 
fine to be completely obliterated The densities of the two 
portions of the scaphoid are blending, c 


margin on either side of the line dividing the can- 
cellous bone of the scaphoid mto two parts This 
picture indicates nonunion of the fracture 

TYPES OF SCAPHOTD FRACTURES 

Based on our knowledge of the anatomical 
variations in blood supply and our understanding 
of the physiology of fracture repair, together with 
a careful study of serial roentgenograms taken 3 to 
4 weeks apart, we are able to divide our 45 frac- 
tured scaphoids into two groups type I— frac- 
tures without interruption of the blood supply 
to either fragment, type II— fractures with 
interruption of the blood supply to the proximal 
fragment 

As would be expected from the anatomical 
studies, the majority of the fractures fall into the 
type I group, inasmuch as two-thirds of the scaph- 
oids have an adequate distribution of arterial 
foramina throughout the long axis of the bone 

At the first x-ray examination on the day of 
injury the fracture line is barely visible in many 
cases The fracture Ime at the waist is either a 
hair-line fissure or a more easily recognizable 
crack There is usually no displacement of one 
fragment on the other In 4 cases the displace- 
ment is barely perceptible The entire scaphoid 
bone and the surrounding wrist bones show a 
uniform normal density on the film In one case 
there was an associated injury to the radius, con- 
sisting of a transverse crack fracture 1 mch from 
the distal end without any displacement In 
another case there was an associated Bennett’s 
fracture-dislocation of the first metacarpal 


At the roentgenographic examination made 3 
or 4 weeks after the injury the fracture Ime is 
seen to be more distmet than the hairline shadow 
seen on the day of injury There is mild to mod- 
erate diffuse homogeneous decalcification of the 
cancellous bones of the carpus including both frag- 
ments of the scaphoid to an equal degree 

At the examination made at 6 to 8 weeks there 
is noted a partial or even complete obliteration of 
the fracture line In many cases the fracture ap- 
peared to be healed within 8 weeks The decalci- 
fication process has stopped and there is evidence 
that some recalcification has occurred, although 
the entire carpus is less dense than the normal 
wrist taken for comparison Both portions of the 
scaphoid maintain a density uniform with the 
surrounding bones 

If the fracture fine has disappeared and the cast 
is removed, a subsequent roentgenogram 4 weeks 
later shows restoration of the normal density to 
all the bones of the wrist including the newly- 
healed scaphoid (Fig 2) 

There were 8 fractures of the scaphoid in the 
type H group, showing interruption of blood 
supply to the proximal fragment On the first day 
of the fracture the cases in this group appear 
identical with those of type I At the second ex- 
amination made at 3 or 4 weeks, the fracture line 
is more distinct due to the local resorption of cal- 
cium at the fracture site There is evidence of 
generalized decalcification m all the bones except 
the proximal fragment of the fractured scaphoid 
This fragment shows the same density as it did 
on the day of the fracture The fracture through 
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the waist hat interrupted the Wood strppi) to the 
proximal fragment, thoi ododing it from the 
reactive hyperemlc deoH&catko. This differ 
cnce tn density b et w tui the proximal frarna-nt 
*od the distal mar not be obvious rale** the de- 
greed detakificatkm hsaf&dcnt to afford a con- 
trast 

\t 6 to ? week* tbe generalized osteccortai* ol 
the carpoi b uroiD) more pronounced than in the 
the type I cases. There a no difficulty at this 
time m recognizing the difference in density be- 
tween the proximal fragment and tbe surrounding 
boon- The proximal Irsgrnmt haa retained its 
original calaatn tod original density and stands 
out in sharp contrast to tbe oatenporab of the 
adjacent boon Tbe fracture line u still vnlbJe. 
At o to j week* the fracture Jtoe shows signs 
of healing I rut there a still a noticeable difference 
In density between the proximal fragment iff the 
scaphoid and the neighboring bone*. There may 
be evidence of beginning restoration of caldera 
to the carpus. 

At 16 to zo weeks the fracture line has been 
obliterated b) tbe healing procesa. Thediffereoce 
fa demit) between the two parts of the scaphoid 
b less marked. Their densities seem t blend. If 
tbe cast b now removed there will be a return of 
normal bone density to the carpus within a few 
weeks. S bseqoent examinations faff t rereal 
degenera the change* in tbe scaphoid. At no time 
can the mottled dmnt\ of “creeping substitution 
be demonstrated in tbe proximal fragment (Figs. 
3 and 4) 


ctofcrrr or rotroavax avcsctlautt 


It b verr important t dfstmgubh between 
temporary vascidantv of the proximal fragment 
and aseptic necroso of thb part Tbe dense wh te 
shadow cast by the proximal fragment of tbe 
fractured scaphoid in type II cases b evidence of 
■vascularity but not of occroab. According to 
BraDsford “temporary retentioo of caldum by 
a fragment of bene does not indicate that the 
fragment b necrotic t max fuse without an) of 
the aecoodarx changes characteristic of necrotic 
bone. 

Experimental studies ha e shown that booe 
cells dre iknrlv wben deprhvd ol then - Wood 
supply rtembter (6) has shown that some brae 
cefi* fa a free booe transplant appear t be slive 
for as kwtj T as month. It b verv likHv that the 
booe crib m the prtmmil fragment ot tbe frac 
taxed scaphoid do not Immediateic become 
oecrotfc alter the interruption of blood wpplr 
If rrrascu larked within a reasonabJ short time 
perhaps 3 weeks, this fragment can remain viable. 


This concept of trm^nry araim/arpr h detr 
oo*t rated In tbe type II fracture. Immediate! 
after the fracture b ImmobOUcd the beaBn 
process begins. Fibrous granalattocs grow *rr» 
tbe fracture site, bringing new blond vessels fnjt 
tbe distal t the proximal fragment ThU preen 
b fair! rapid and within a lew ceks tbe Woo 
supply is more or lesa complete!} restored, fa 
this manner preventing nmodi of the prodma 
fragment 

Attbb stage tbe toentgenogram show tbeprod 
mal fragment t have tbe same densrty as b sen 
00 the aay of inj ry It ts impmdhie t (eOsritb 
out miouscupic study srhetber this fragment i 
viable or necrotic. The rapid restoration of lb 
blood aupoly t tbe avascular fragment U bo 
manifested on the roentgenogram for it doe* do 
immediately cause a decrease in density Bos 
hues its caldera wben under tbe Influence of sc 
the hyperemia but this phase 0/ hvperees*: de 
calcification has ahead) *□ twirled bv the time tb 
proximal fragment is revascubrizfd. Hence ttx 
difference in density between the two portkaa ci 
the scaphoid persists foe several mnethi draplti 
tbe fact that both fragments «re viable and tare 
adequate blood supply As the carpus reeaJafin 
there is gradual blending of demit lex until tbm 
is no vWblc rout ran between the two portinm 
of tbe scaphoid. 

Temporary avaxcularitv of tbe neo-rim*] per 
lion may lead t aseptw neenwb u the rerasca 
briratioo proem is laadeeratte or dimpled. I 
the event that tbe wrbl Is not adequately im- 
mobilised the shearing movements at the frac 
tore site prevent tbe growth of Dew Wood chan- 
nel* int the proximal fragment Tbe filro- 
cartilage at tbe fracture sit forms an effective 
barrier to Isolate tbe proximal fragment frtm Sts 
only aoutce of blood aupply The pcoxunal frag 
ment slowly die*. This n shown m Pbemblert 
case (7) of a Doctwloo of a waist fracture of a 
carpal scaphoid which showed a dense proximal 
ball contrasting sharply with tbe ostfoperotie 
mble dtstal half ana neiffbborenR boon. Tbe 
pr oxima l ball was r em u ve i l gj day 1 alter the Irat 
tore and was found t be necroti: 00 bfriologfcai 
examination. 


CLDCTCU. DGMnCsNce or TfTCrOHJT 
U XSCXTLUtm 

ilanv sorgeno* have advocated earl) remora) 
of tbe proximal pnrt non f tract res cf tbe carpal 
scaphoid Uatscm Jooes (tj) In hi* exceOeot 
LreatixoQ thexe fractures believes that anJv earir 
erctsioo oi tbe Proximal fragment whkh ibows 
complete loss of blood supply can succeed fa prr- 
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venting degenerative arthritis of the wrist He 
says that “diagnosis is usually possible within a 
few weeks of injury and operation should be un- 
dertaken at once ” Phemister (7) says that “if the 
necrotic fragment is not removed it may undergo 
slow creeping substitution, or the interior may be 
absorbed but not replaced by bone, giving a 
honeycombed appearance in the roentgenogram 
Adhesions, partial necrosis of cartdage, irregu- 
larity of articular surface, and chronic arthritis 
are frequent late results ” 

The series of roentgenograms in the type H 
fractures shows that healing does occur in frac- 
tured carpal scaphoids despite temporary avas- 
culanty, provided the wrist is adequately im- 
mobilized Healmg is somewhat delayed Drilling 
of fragments and bone grafts as advocated by 
some surgeons (4, 8, 10) are not necessary Ex- 
cision should be performed only when there is 
positive x-ray evidence of nonunion of the frac- 
ture and aseptic necrosis of the proximal frag- 
ment as seen by creeping substitution with its 
irregular mottled density and partial collapse 

TREATMENT 

From the foregoing discussion of the healing of 
fractures of the carpal scaphoid it is evident and 
imperative that the wrist be immobilized as soon 
as possible after the fracture The immobiliza- 
tion must be complete, uninterrupted, and main- 
tained until there is definite x-ray evidence of 
healing 

In our experience a plaster-of-Pans gauntlet as 
descnbed by Soto-Hall and Haldeman is the most 
satisfactory method of giving complete immobili- 
zation The circular cast extends from the distal 
palmar crease to the elbow and includes the 
proximal phalanx of the thumb The wrist is 
fixed m a few degrees of dorsiflexion and the 
thumb is maintained in a neutral relaxed posi- 
tion In this type of cast the fingers can be flexed 
into the palm and the index finger can touch the 
tip of the thumb The soldier is not hospitalized 
but is encouraged to use his hand as much as 
possible and to participate m the training program 
of Ins group (Fig 5) 

The cast is replaced as soon as it breaks or 
softens or otherwise fails completely to immobil- 
ize the wnst This is very important during the 
first month when the fracture repair process is 
delicate and requires complete protection from 
shearing stresses At 3 to 4 week intervals the 
cast is removed, x-rays are taken, and a new cast 
is applied It is discarded onl\ when the fracture 
is healed There is no need for physiotherapy to 
mobilize the wnst after the gauntlet is discarded 



Fig 5 Plaster-of-Pans gauntlet n Inch affords adequate 
immobilization to the fractured scaphoid while permitting 
satisfactory use of the fingers and thumb 

There is a surprisingly rapid return of mobility 
and power without evidence of disability in these 
cases 

RESULTS 

Of the 45 cases studied, only 28 remained under 
observation until their casts were discarded 
There were no nonunions among these cases Of 
the remaining 17 fractures, 12 were transferred 
to other camps while 5 were still in plaster casts 
There was no indication by x-ray that any were 
developing nonunion It is believed that adequate 
immobilization gives equally gratifying results in 
both types of cases The average time required 
for healing of type I fractures was 8 3 weeks The 
type II fractures required an average of 19 weeks 
for disappearance of the fracture line 

SUMMARY AND CONCLUSIONS 

1 Fractures of the carpal scaphoid are caused 
by a fall on the outstretched hand m which the 
wrist is rigidly fixed by strong forearm muscles 
and hyperextension or hyperflexion is prevented 
The impact causes the bone to crack at the waist 
and does not ordinarily cause displacement of the 
fragments 

2 Depending on the anatomical variations m 
blood supply to this bone, a fracture will not 
interfere with the blood supply to both fragments 
(type I) or will interrupt the blood supply to the 
proximal fragment (type H) There were 8 cases 
of type II fracture 

3 Interruption of blood supply to the proximal 
fragment leads to temporary avasculanty but 
not necessarily to aseptic necrosis 

4 Temporary a\ r asculanty of the proximal 
fragment delays union but does not prex r ent it, 
provided the wrist is adequately immobilized 

5 There i\ ere no known cases of nonunion or of 
aseptic necrosis in this senes Credit is given to 
the absolute fixation afforded by the plaster-of- 
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HERMAPHRODITISM 

H l RCn INGfR, M D , Melbourne, Austnln 


I N order to chrifv cxrtun fictors regarding 
herrmpliroditicm and its treatment, it 
seems fitting to begin the discussion with 
the luston. of a patient 

\ woman, need jveir* consulted Dr R O Worcester 
in \pnl 1041, seel inp advice about the almorrml dev clop 
ment of her external genital organs These nrc thi notes of 
the ht«torv she pace to Dr \\orie?tcr 
\\ hen she v. as alnmt 0 v cars of age «he realize d that she 
was different from other girls and withdrew somewhat into 
herself She did not conlidc 111 her mother, and her parents 
had never indicated that thee thought she was in nnv was 
abnormal She had nev er been mcdicallv examined before 
During her childhood she p!a\ cd with boys but states that 
this would have naturall) occurred as no girls of her age 
were living close to her home She placed much sport at 
school and was quite good at hoc! c\ and swimming When 
she was alrout 13 nr 14 jear-, her c nice broke and has since 
liccomc deep like that of a man \t about 14 tears she 
dee eloped hairs on the face and chest, and for the past 4 or 
4 >cars has found it necc'sarc to since her face dailc She 
has never dev clojied anv breasts nor has she cccr menstru 
ated Her general stature has alwajs been of the male 
type She has been of an independent nature and went to 
work when she was alrout 17 the work being domestic 
service She admires the male sex and seel s her friends 
among it, secern! attachments lincc been quite smous 
There has nccer been anc attempt at intercourse but she 
states that this has been so because of her fear of "others 
finding out w hat she w as Id c,” and in an) ca«e she thought 
it would not lie possible Rcccntlc there had been a little 
soreness of and some whitish discharge from the culcal 
regions Her main wishes were to continue living as a 
female and to hacc the abnormal swelling (ccr) enlarged 
clitoris) rcmoccd 

On examination, the general bod) build was of the male 
type (Fig 1) The features of the face were harder than in 
the accragc female, thcdccclopmcnt of the beard could not 
be judged, liccausc she could not be persuaded not to 
shacc even for a few do)s There was an amount of hair on 
chest, abdomen, arms, and legs, greater than in man) men 
The -voice was quite deep, but there was no Adam’s apple 
formation of the lar> nx ITc region of the breasts w as com 
plctcly flat. Heart and lungs were normal The abdomen 
was soft. No tumor was felt on palpation There w as a c cry 
tender mass in the left groin The external genitalia pre 
sented the follow ing appearance There w as a considerably 
enlarged clitoris (I ig 2), labia majora were present, labia 
minora hardly developed The orifice of the urethra w as at 
the basis of the clitoris Posteriori) there was a “c aginn,” 
consisting of a narrow canal w hich allow cd a catheter to be 
passed in for about 1 centimeter Much yellow discharge 
was seen in this region X ra> pclvimctr) (by Dr Colin 
Macdonald) show cd an android type of inlet but otherwise 
all the measurements were within the range of a female 
pelvis An csttmatc of the 17 kctostcroids gave a value 
within the normal female limits 

Tram the Department of Patholog), Women’s Hospital Mel 
bourne. 


As the patient had most stronglc expressed t he wish that 
all iwwsddc male structure-, should be removed nn opera 
tmn w as jeerformed on \pnl -o 1041 An incision was made 
over the swelling in the left groin, a gonad was found in the 
sultcutancous tissue superficial to the musculus ohhquus 
extemus 11ns was removed and the vvound was closed 
The nlidnmcn was then entered through a nudhne incistnn 
and the other gonad was found near the internal nng nt the 
nght polvac wall and removed Tins proved to he the onl) 
structure in the pelvis between bladder and rectum there 
was no trace of a uterus or nppcmlages As a third step the 
enlarged clitoris was resected 

The removed gonads ap|ieared macro«copicnllv to be 
typical testes On microscopic examination structures v cry 
much like those of unde<rcmdcd testes were seen (rig 4) 
The semimfems tubules were well formed the) were usual 
lv lined bv three or four la)crs of cells These cells showed 
the usual differentiation, and a fair number of mitoses w ns 
present Spermatogenesis, however seemed to stop short 
of the formation of mature spcrmatidcs The tubules were 
surrounded by ver) thick lav ers of connective tissue The 
interstitial cells of T c)dig were grcatl) increased in num 
hers, in one gonad there w as n w ell defined nodule, measur 
ing 4 millimeters in diameter, which consisted of'rathcr 
immature interstitial cells 

The immediate postoperative course was uneventful 
However, to the surprise of all concerned, she developed 
within some weeks ail the svmptoms of nn artificial meno- 
pause Treatment was for a time somewhat irregular and 
not quite successful because Dr Worcester had been called 
up for militan service n few dnvs after be had performed 
the operation It was not until November, 1041, tlint care 
full) planned treatment was inaugurated She received 
wcckl) injections of 40,000 units of cstroform, after about 
2 months the doses were groduoll) reduced to 10,000 units 
per week This was continued until November 1942, 1 c , 
injections were given for 12 months Although a weckl) 
injection of 10,000 units was just sufficient to keep her 
comfortable (one or two hot flushes used to occur on the 
last day of the week), n most remarkable transformation of 
the patient has occurred during the year The hair grow th 
on trunk and limbs has regressed to such nn extent that it 
has liccomc hardly noticeable She reports also thnt the 
growth of the facial hair has regressed considcrabl), but 
self-consciousness still dictates dad) shaving The voice is 
now a somewhat broken nllo The patient has gained n good 
deal of weight, the deposition of fat tissue has occurred in a 
definite female pattern Most remarknhlc, however, has 
been the development of her breasts When first seen she 
had actually no more fat tissue in the region of the breasts 
than in the adjoining parts of the skin About 3 months 
after the inauguration of the injections the areas just began 
to rise above the level of the surrounding skin Twelve 
monthslntcr she hns notv cry large, but very well dev eloped 
breasts, ns Tigurc 4 shows 

Of great interest arc the psjchologicnl results of the 
treatment She lost most of her self-consciousness She 
took up sw immmg ngain, which she had not done for years, 
afraid of “being found out ” It has been mentioned, that 
she had a "boy friend” even before operation During the 
year this relationship deepened considerably, according to 
her statements she enjoyed his attentions very much more 



SURGIR> GVNCCOLOGk \\d obstetrics 


9* 



no 1-k i * ■ 1 of bcniti 

iQd »l*e bnm ray food of km Tkfy bcjiD amoailj t 
think ef nmur Thr nun ofc*t*dc aetnrd t br tbe 
lf*T — lf K ' L> j of intercourse 

\j shortly before member of owr WxpiLiA tuff. Dr K 
Campbefl, hsd reported eocrtss nth St emmets ‘i method of 
crraUnf an trlifoal nfiu, t w decided to mai tost 
a* attempt at utikimj the taOoj rwdimmUry idea 
Dilators of arysna war h»d to be rawde tree* flam, as other 
u not Tiilihl* Throcafa be mtrih*tal ct> 
■peritwa of lha patn njita m obdmed fnch »d 
milted t» fcrtTTa La Lherr rotirr Irsjrtb, i» kos Ola a ft 
rawtkv Lntrrcowrw at then ttempted and earned out 
ta tba aatosfartmo of both parties 

\f\rr na'atOu’ treatnacn by Jortiot* i W nsedic»t«oc 
«na cbinjrd 1 stitbestmi by raemth, becaase the pa am 
kjJ taken ltd ark hick presented regular si tend- 
ances t the boapatai \hho«eh *Sr r»cm C-tLrs the tiiJrt 
ooJy when sir n troahied Oh hot fic*hea. the *t*er«J 
pbyiacal and faycboko^cal temmuaOco cwitrwcv be af 
emtrtc, at oock aimer rate than m the mrtaJ ■tare* 
Strf boiarta rvirrled non tin ajo and la enjoyraf named 



1 1* ». Cnemat fimlali bet>*t 

bf f % frjrrtUn* oc'y I kit vU Q ant be bje to has 
rtiklmx 1 yraribricnaektkaakaactaaytdloaaotn 
lack kad ant expected hes ntker dflfidrrtb 
enwaenced ho treatment. 

A stated In the opening pmynph of tita pi 
per the hbloo of tbe patient ha* Lee when Ir 
•oroe detail, 6m to Rife a ifrount cf the pent 
opermthe axirse net the loctil ad hutment cf the 
patient, cnmJdentlom often omitted b dben* 
•Ion* of nmOar condition and secnod, bownrr 
foe the men more Important mvxi that intone 
wbo penj^M thb hbfocy mart arm e at tbe mw 
condnuon a* In thb caae, that either ottr rranayr 
ment of the patient hai been completely mb- 
direrted, that wc had do rijfht whatever t trans- 
form ndrwbtedl} male person lot a female, 
that h b oar conception of henna phroditbo 
which b totaJh wrwij; There caruwt be anr 
dcaibt boat the choice between these tw ah 
temathr*. When one reatbri that t helped 
anllen aellcoracio-ji freak (her own orris) t 
become happj married woman that we oaW 
bare drhen her to widde had we tofd her t 
ha pe her and rtart oother life a* man, 
tbe ocih coodnakm pce«ibie b that e ha e l 
revbo oar nieii bout berrmphrodltom. 

U"ben one tries t evaJaat tbe Ilterat re one b 
err foeribl atrock b\ tbe fact that the qua trtjr 
od qoath> of papers deaUnR with this 
are tnrersehr proportional t etch other Thb 
finds it* explanation i a number of different fic 
too 11a papers hare been written at time 
when essential detaTs of anatom pbynok*) 
etnbn olnfp nd prnetks ere not known, a ** 
bare been obser\ed ml reported <wi by bdr 
practrtroom who had either nof tbe tunc of O'* 
the opportocut to stucK tbe detatb meanwhile 
dbem-ered tmt nrocb of t u put due to curie**- 
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ness To give onl} one example In 193S Mac- 
Cahe\ devised a new classification of hermaph- 
roditism For this purpose lie selected from 
the easil\ available literature 67 cases as a basis 
for the four groups lie proposed In 1942 another 
author comes along, adds a few cases from the 
literature and two of lus own, and “brings thus 
the numbers up to date ” As a matter of fact \ 
Neugebauer had published in 190S a monograph 
based on the anahsis of 1,262 from more than 
2,400 cases reported up to this time In the face 
of this state of affairs no sun ex of the literature 
will be attempted Suffice to sa> that still the 
most wadelj used classification is based on Klebs’ 
scheme, which comprised three groups (1) her- 
maphroditismus glandularis (true hermaphrodit- 
ism), hermaphroditismus tubuhns (pscudo-her- 
maphroditismus) , (2) mascuhnus, and (3) fem- 
minus 

Numerous subgroups ha\e been suggested to 
these main groups Common, howe\er, to all 
these classifications is the fact that, with the ex- 
ception of true hermaphroditism (there arc only 
about two dozen such occurrences), in all the 
others the anatomical structure of the gonads de- 
cides the sex of the cases “Case” is purposely 
used, because none of these classifications has at- 
tempted to take into consideration the personal- 
ity of those concerned There is, however, no 
need, at least at this stage, to digress into this 
direction, it shall first be shown, that biological 
research over the past 20 or 30 years has led to 
results which are quite incompatible with the still 
widely prevailing ideas about hermaphroditism 
(hermaphroditism is used as a general term to in- 
clude true as well as pseudo-hermaphroditism) 

It is well known that a fertilized ovum has 
either a iX (XY or XO) or a 2X (XX) constitu- 
tion, and that accordingly a male or a female 
subject develops from it It is, how'ever, not so 
well known to the medical profession, that every 
cell carries male (M) as well as female (F) factors, 
the F factor in the sex chromosome, the M factor 
in another chromosome pair The genetic formula 
for a male is therefore =FMM, for a female = 
FFMM The usual clearcut sex determination 
results from a constant difference in the values of 
F and M in a given group, it can, however, be 
seen that the genetic sex differences are of quan- 
titative rather than qualitative nature Gold- 
schmidt has showm that it is possible to obtain 
conditions, in which this difference (epistasis in 
his terminology) is not sufficiently large To give 
an example If one sets the value of F arbitrarily 
equal to 40, that of M to 30, the above formulae 
would read 



I ig 3 Histological structure of the gonad seminiferous 
tubules fairly well developed, but without spcrmntides, 
thick layers of connective tissue surrounding them 
Abundance of interstitial cells 

FMM = 40 60=00 Fn/,l/ = 8o 60=9 

If in another group of the same species F were 
equal to 60, and M to 45, one would get the same 
proportional relationship 
F'M'M'= 6 o go=d' F'F'JJ/'il/'- 120 90=9 

By special crossbreeding one could arrive at an 
individual of the formula 
F’MM=6o 60= 

or at another one 
FFMM ‘= 80 75 = ^ 

In such cases the epistasis would be too small for 
a definite sex determination and some degree of 
intersexuabty (Goldschmidt) would result An 
individual with a genetic formula similar to the 
first is now called a male intersex, one with a 
formula similar to the second one a female inter- 
sex The term hermaphroditism has been aban- 
doned, except for those species in which the in- 
dividual has both testes and ovaries functioning 
and can act as a male or a female as well 

That such deliberations are not idle speculation 
has been shown by Goldschmidt in very extensive 
experiments on the gypsy moth He could by 
crossbreeding of two different races of this species 
obtain, at will, practically all intermediate stages 
between a normal male and a normal female 
animal He could even show that complete sex 
reversal was possible, e g , that genetically 2X in- 
dividuals could become perfect males (This can 
be proved, because “ males by sex reversal” have, 
when mated to a normal female, only female 
offspring) 
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Fi* *. lie. of patiest 1 tnuu after 

mootW bortaocil treatrarat 

In tom detail Goldschmidt 1 conception b u 
follow* Vn lnter*x begin* development accord- 
bg to It* tX or j\ amstltutkm. Sooner or bter 
depending oo the epftfasu, * t ruing fnt tbe op- 
posite direction of devekptnent occur*, i e. * first 
phase of female development Is followed by a 
second pha* of male development or nee \em 
What degree of btereemalftv remit* depend* 00 
the situation 0/ the terming point, Le cm the 
time at which the second poa*e begin* A very 
early taming point mar lead to complete aex re 
venial, a very Late one can Influence onlc organ* 
and function* which ba\ e not j t become firmly 
established by thi* time. Goldschmidt work has 
been confirmed by no mber of Investigator* also 
for other animal*. 

Tbe roost Import* t question dow a rue*, 
whether tbe* result* can w applied to higher 
animab and t man, where far obrkrn* reason* 
limllar experiments are Impracticable There are 
two nom difficult** which ha t to be on ermine 
First In lower animab differentiation of the 
primary a* well a* tbe secondary aex character* ia, 
aa far a* we know *old) dependent on tbe cfarom- 
osnrml mf diinrt m In higher animab and man, 
however the »ex hormone* take over tbe directing 
nd controlling f octioas at a com para tlvtly 
early stage- Furthermore, In mammal* and man 
lb* ponftrtlity of an influence of the maternal 
boemooe* on tbe feta* b tero will have to be 


Ulen lot consideration. Secondly whlfe fi 
•eena quite possible that a hnrrun ovary may Lc 
transformed bto s testk. It b much more on 
likely if not bnpcaafble, for a human tmi* tc 
become an cnarv (Tbe ervary ha* t 0 gerera 
tiocs* of *x cord* tbe second derelop* bto the 
specific structure* while tbe primary kt cor* 
regie**. Remnant* of them, bo* ever persm »r*i 
coaid provide the material for the wb'eqoeot 
development of testicular structure*. In a devel- 
oping te*ti» however there I* repptwedlv only oot 
generation of see corda thtn material for a ulw 
qoent development of an ovar) would not be 
available. See however later 1 ) 

About the* two point* a coolroverTr b*i dr 
veioped bet ten Goldschmidt and other UcJ- 
cfflM*. Goldschmidt ha*, to one o( hi* jxUjc*- 
tfca*, ibown b greet detail bow bl* coocrptieu of 
btersexnalitv can be applied to all known exam- 
ple* of toch occurrences, whether in tower et 
nigher animal* or i man. A »hort summary of bb 
Weaj about human “ henna phrodltbrn'’ b all 
that can be attempted. The so called male p*eudo- 
bermapbrodite* are female inter***, 1 they 
have geuelkaB) a *X constitution, hot have 
undergone a varying degree of sex reverwl. The 
*0 called true hermaphrodites are b principle 
nothing but the same Only the tranrionmtioo 
of marie* bto teste* ha* do< Income complete. 
Tbe so called female pseudohermaphrudUe* are, 

I hi* opinion, 00 Inter* .* * t all, the)- «rr rnttt 
ically normal female*, they are case* of ruHbm 
due to hormonal dbt rbarvre* during tbe total 
Hfe comparable t tho* w hich follow the de> doi> 
roent of certab ovarian or adrenal lumen In 
later hfe. 

Space doe* not allow to follow Gold*±mkIt‘i 
reasoning b detail ooly one point may be wane 
what elaborated bb rather aarprid g rtf o*l to 
regard tbe female pteudoberonphrocDtes a* bter 
•ese*. Hi* explanation* are Mato pseudoher 
mapiirodjtbm, female bteratraality b man is 
much more common than it* cgjpoaite, and me 
would expect about equal number*, were both 
condition* based on a rimHar chromcwrartal torch- 
obm. Female nseudcbennspferodltbm, Le male 
intmtnuBt) b practically anknerwn In togh^ 
nlmih and there b, m Id* belief the impeautn- 
Ity of a irWt* becoming an ovary 

Thi* ppbeatton of the result* obtained b lower 
animab ha* been objected to by Wltschi, ahhcoih 
be himself came t rather tirnflar cooclailcua b 
experiments on toad*. Fie agreed with Gc*> 
•ehinidt 00 tbe interpretation of the to®“ 
pseudohermaphrodlte*. Abo hb opinion thC 7 
are case* 0/ vtrflign b genetically normal fran**- 
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The male pseudohermaphrodites, however, orig- 
inate according to him in genetic males This 
opinion was mainly based on statistical evidence 
compiled by Pettersson and Bonnier, and Moe- 
bius when one adds up the numbers of males, 
hermaphrodites, and females m the family of cases 
of hermaphroditism it looks indeed, as if one had 
to count the hermaphrodites with the males to ar- 
rive at about even numbers of male and females 
Witschi suggested as explanation of male pseudo- 
hermaphroditism that some genetic disturbance 
m iX— fetuses makes them susceptible to the in- 
fluence of the normal or even abnormal estrogenic 
hormones of the mother 

To account for the various manifestations of 
pseudohermaphroditism Witschi had to assume 
that a first period of male development is followed 
by a second penod of feminization, and that this 
is often followed by a third period of remasculim- 
zation In those cases of male pseudohermaphro- 
ditism which later on develop breasts and other 
female features, this third penod, is supposed not 
to occur because the maternal influence has been 
so strong as to prevent a later endocnne function 
of such testes 

There seems to be several debatable points in 
this theory mascuhmzation, feminization, re- 
mascuhmzation, this appears to be even more 
complicated than Goldschmidt’s suggestions The 
explanation of the failure of the third penod to 
occur is not quite satisfactory, because one had to 
assume that the testis had lost the power to pro- 
duce androgens, but could still produce estrogens 
It is further noteworthy, that the psychological 
development, especially feelings toward the one 
or the other sex, are often in contrast to the most 
conspicuous physical characters (as in our case 
very marked male habitus, but definitely female 
behavior) In view of the facts that normal in- 
dividuals of both sexes produce male as well as 
female sex hormones, only one in greater quantity 
than the other, and that testis and ovary are the 
common, but not the only source of them, it 
seems to me that even if hormones had such in- 
fluences as Witschi suggests, the proportion of 
their production and their effect would depend 
more on genetic conditiqns than on anatomical 
structures In a recent paper written in collabora- 
tion with Mengert, however, Witschi comes to the 
conclusion that the male pseudohermaphroditism 
should be divided into two groups one, for which 
jus first theory apples, and another one the mem- 
bers of which are genetically females, which have 
undergone partial sex reversal He includes in 
this group especially those intersexes, which have 
m spite of the presence of testes fully developed 


secondary female sex characteristics An impor- 
tant point in his deliberation is again the study of 
the family of the two cases on which his papier is 
based 

It is not possible for one who is not a trained 
biologist to decide whether the number of care- 
fully analyzed families is great enough for such 
far-reaching conclusions, nor to pass judgment on 
the greater probability of either of these theories, 
but a most important conclusion can be drawn 
Hermaphrodites are not, as we have been led to 
believe just males or females afflicted with a set of 
malformations, although they have a fundamental 
iX or 2X constitution, there is a disturbance in 
the relationship of the F and M factors, either on 
a pure genetic basis (Goldschmidt) or a mixed ge- 
netic-hormonal one (Witschi) Andjhat hermaph- 
roditism is a deviation from the normal effects 
of the F and ill factors, 1 e , a state of mtersexual- 
lty, is all that matters to the medical profession, 
not so much how it was brought about and wheth- 
er it superimposed on an original iX or 2X con- 
stitution 

One would have expected that these results of 
biological research would have made a profound 
impression on all subsequent medical writing It 
is most astonishing that a study of the literature 
reveals that only very few serious attempts have 
been made to utilize these results from the med- 
ical point of view Moszkowicz has tried m a 
number of papers to mtroduce Goldschmidt’s 
work to the medical profession He has m one of 
them pointed out that the position of even a 
rudimentary prostate is of great significance for 
the interpretation of doubtful cases Finally, he 
published m 1936 a very comprehensive review 
(about 200 pages) of the whole problem, and in 
this he has actually gone a good deal further than 
Goldschmidt He has incorporated a number of 
borderline conditions like hypospadia and even ho- 
mosexuality, he regards female pseudohermaph- 
roditism as male mtersexuahty for the reason 
that the embryological work of Graenwald has 
shown that in contrast to the previous belief a 
developing testis has also secondary sex cords, 
which could provide material for a subsequent 
development of ovanan structures He has ac- 
tually drawn up a complete scheme for all possible 
stages of mtersexuahty Even if one is doubtful 
whether this vast expansion of the original ideas 
were justified, as e g , Goldschmidt does, one 
would at least expect that his papers would have 
become the basis for a fruitful discussion Far 
from it Also his work has had hardly any reper- 
cussions in the medical world In 1937 H H 
Young published a book which is invaluable as a 
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documentarv collection f ca*r* of hcniuphnxlrt 
I»m be even gives In an Introductory chanter an 
account of Goldschmidt • work but w hen be pro- 
ceed* t the description ndevahaliod fbbma 
letiil he fotkrwi along ibe Id lamilnrBrwx. Seine 
Liter writers began to use hi the! publication* 

Intersex for parudobermaplirod te but, fuoda 
mentally my little changed. Novak ha* at 
tempted to l traduce the new Ideas fat the Arnrr 
lean medical literature although, a* be himself 
my* fa a somewhat tketchv wav again with very 
little success. Then there b WItschl and llMifieft* 
paper ahead} referred to in which W it*chi 
coroe* ckrser to Goldschmidt's point erf view and 
In which he suggest! that tbe rwuem-fronmental 
borrw*eruab might weQ be sex rev cried females, a 
Rtgjrition which bu » I read} been made bv 
Mtnakcnrlcx McCkbey’a attempt erf a new dm 
beat km 1* of Interest In ao far a* be bondoos tbe 
use of the anatomical structure of the goaads as 
tbe main criterion of act determination, but when 
be expresses the opinion that the cases with testes 
are male or female according to tbe pre s e n ce of 
derivatives of the wofffian or muflleriin duct* one 
cannot foQow him any further kltfaiugh hb sag 
gertloos were Initiated by tbe feelfng of doaati*- 
tactlon with tbe present state of affairs, they lead, 
I am afraid, not fa the right cDrectioa and ft 
would be regrettable If their acceptatkm would 
impede further pruyicia which can be based only 
on the biological data 

The reasons wb) thb paper hai dealt to some 
length with the result* erf biological research rt 
maloh tbese first, a better acquaintance with 
these Ideas will atimuhte a more careful and bet 
ter planned In estlgmlkm of case* of bertnaphro- 
dluwn, tbe tbcoT} of Moazkowicx with regard to 
the significance f the prostate deservl g special 
attfntion Second, as soon a* i tbe evahwtam of 
cases of hermaphrodiusna tbe supremacy of tbe 
anatomical structure cd tbe gonads b definltelv 
broken tbe way will be t^ven for better oder 
tarxhng and more reasonable management of 
such cases One aJpect of the casts bat the moat 
important ooe of the faltctls has often been cd- 
dut> neglected, that U tbe psychological ooe 
Patient* srbo come to *eek medical adrsce are 
not case* with genetic or hormonal dirt rb- 
*nce*, tbej art human bong* njuaH} with quite 

definite male or female beha dor who are wor 
ried bv some physical abenatioiw, sometime* 
however in great dUiresa over tbe discrepancy in 
their development nd their up-bringing Wise 
surgeon* ha e alreadr in the part refrained from 
teOmg tbeir patient* what w a* th right thing t 
do, and have helped them t become * nearly 


as proafble what thev wished to be. But fa dang 
*o thev lave often been troubled bv their coo- 
science b> the ketfng that they laid reaDr no 
right t do a* they did Often only half-beaded 
mea*ore* ha e been taken. It b hard t Mkvr 
that ooe patient, described a* a brfBb tinmle 
wa* relieved erf ber urge toward ber own 
(the male) sex bj removal of the testes. Worst cf 
all, plartjc masculinising operations have been 
dooeoncbOdrenoo the assumption that anywav 
moat of tbe psendobermapbrodite* are maW' 
flow da tread og have been the consequences of 
ruefa opera! loo*, when at puberty female bream 
developed and female behavior became apparent 

In poaaesaion of the new know ledge the aerfroo 
will have a different approach to toch patient*. 
He wfll reaGae that tbeir management should W- 
low these line* In patient* in whom ovarie* art 
present or when at Wit their presence bit rocgly 
suggested, ft ha* first ! be a*cert*ined whether or 
not the rvmptoma of virOam are doe t an ovarian 
or drenaltumoc If such be found Its removal is 
usually followed by a remarkable bnprov ement 
menstrua two and pregnancy may occur although 
wa* features a* facial hair and deep voice mar be 
rtow In disappearing If no such tumor h foond, 
tbe condition crdghl be due to h} perfimctloa <rf * 
not enlarged adrenal, or tbe pa tint might be a 
male fa terser with a high degree of aex reversal 
In tbe firrt case very Hide can be done, fa the 
second management wiD have to follow rimflar 
principles as tn the oppo*fte coodftlrwi t be eff*- 
cusaea now AD case* fa which trrtes are present, 
either a looe or fa combi nation w hh ovaries, iSotW 
be regarded as fatemse*. Whether thev are based 
on male or a female genetic fa mala is a matter of 
peat scientific interest but of verv little practical 
importance Sex reversal fa *cch fatersexes erfiro 
affecta tbe physical and psvcholnglcal character 
btic* t quite different degree Dd for the pki 
1 management it b only the pavchofagkaloort 
that count If carefuf psvdiological examfna 
don reveals definite male or female Wiav lor the 
surgeon can, with a clear conscience, use hb *1B 

correcting physical aberrations, lftbepavcbo- 
lugicsl attitude is not so dea a course bkh 
cause* tbe least dirturtnoce aod promises the 
greatest improvement of tbe pre-etfrtfag cocAr 
tions will ha t be foOowtd Bat in any caw 
the anatomical struct re of tbe gonads rboclnLe 
tbe least woming factor It has even bcccn* 
questionable abetter I ca«et 1 th definite female 
b*ha x>r the tertes ihould be removed fa every 
katance 

It bar been drown that *ach ooerutkm* often 
ha the aaroe effect as castration of healthy 
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F )R many vears, and particularly for the 
put 5, medial literature tun been irjJetc 
with abaxssfam, discourses, and statisti- 
cal mrirwi representing actually iboo- 
«ndi of patients operated upon for biliary tract 


(Incase Lately the ever present argument ( 

*' " t whether earlj 


pte» the front of the stage it t 

delayed, or Late operation oo the acute ckole 
cyitltli r**e give* the beit mortality and mor 
bldltj rcsulta. Cholecystitis « oru 1 l y or appar 
ently seems on the inarasc In the United State*. 
At the gastrointestinal dioic In the IT capital of 
the University of Pennsyl uda. Dr T G Miller 
ha» found that bfllaiy disense U responsible ! 
40 per cent of the complaints treated there. 
Perusal of the figure* from doxem of di nic* a kick 
scattered orer thia country sbowi that apprtm- 
mately to per cent of all bil!ar\ eases man be 
clxsred as of the acute type of cbolecvstith. We 
believe Hut the best results art obtained when 
surgery is undertaken In the early (hours) ob- 
structive stages before infection k has resulted 
In suppuration. An attempt will be made to pre 
sent In compact form the accumulated statistic* 
from the numerous published articles and from 
these results and our own experience to trv t 
prove what factors are chiefly concerned in the 
mortality and morbidity of this disease 
Toe shnplidtv and In order to save printing the 
bfhilognphy 01 the reported statistics with lew 
exceptions m ill be omitted and the various refer 
ence* tabulated b\ serial numbers only 


ao 1 or me r Aimer 


All writers n the subject are In accord In stat 
i a that the older the patient the higher the mor 
tal ty and morbidity It esur be safely stated that 
15 per cent of the people In the United States 
sufier irom bLGary disease, and that this figure In- 
creases to jo per cent after 45 yean of age. Crump 
states that at the postmortem table stones were 
found in 33 per cent and diseased gall bladders 
60 per cent of subjects. In fact a careful analysis 
of t^?6o reported cases shows that the mortality 
after 60 rears b 8 to to tiroes the mortality before 
that period. The reasons for this are evident 
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There is mdre serious bfhary damage because cf 
the k>ng period cf the disease ciistlng before the 
aente attack precipitating operation eftrn pan- 
creatHis and hepatitis together with cardiac and 
renal disease result In mere frequent and even 
is tal postoperative complications. Then too, tie 
diagnoab Is often more difficult to male lean* 
as Is meH known the aged patient doe* not show 
ti* same amount of rigidity pulse, or temperature 
reactions as occur earlier in life. Furthermore the 
leucocytic reaction is less marked, and the fodlf 
femxr and lethargy mini mire pain and tender 
ness l these elderly patient* 

It is Interesting to note however that In mint 
aeries the mortal ty In the age period before 30 
yean Is higher than It is In the period between 
to and 50 years. This b probabfy accounted foe 
by the fact that the old chge fat and fortr 
attracts our attention the most and ao remits In 
delated diagnosb In the vounger patients, with 
resultant catastrophes. The authors ha r oper 
ated upon several patients i the teen* a I th acute 
disease one a 7 year old boy with gangrenous 
cholecystitis. 


maArroa or the purest 


Graham aptly IDoatrates the da ger of pro- 
crastination by dtinj operative mortality figirts 
for cholec yst e ct omy If done after a attack* it b 
a to 3 per cm t, alter 3 or more t tacks 8 to 9 per 
cent. In the presence of jaundice o to u percent, 
and with pancreatitis It b 50 f or cent. aliUrt t 
the Massachusetts General lloipital noted that b 
the fatal cases the average period from the oowt 
of symptoms to operation was 1$ da s, «hDe b 
those mho recovered It was but 8 3 da a Tjo- 
inger noted that with delayed operation one- 
thlrd of the patients recovered, ooe third did aot 
charge and one third became definhri morse The 
above data should favor earh (hours) opera tkn 
Comparison of Tables I and ll shows that the 4S 
hour group has tbe lower mortality The » 
series cootai only cases of scute cholecystitis. 


At the Union Memorial Hospital In Baltimore 
the mortality in men mas 5 per cent and b 
women it was 6 per croL I our series tbe oolr 
deaths were in males operated upon with sus- 
picion of acute appendicitis. Other cGnta show 
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TABLE I —REPORTED STATISTICS MORTALITIES 
— CHOLECYSTECTOMIES PREDOMINATING 
(4-1) ALL CASES REGARDLESS OF DURATION 

Mortality 


Senes 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 


No casM 

per cent 

159 

8 3 

44 

4 5 

129 

16 3 

320* 

5 3 

197 

5 

15 ° 

6 2 

3 °° 

10 

107 

9 3 

153 

5 8 

140 

8 6 


♦No cholecystectomies m this senes 

These figures were obtained from the reports of 10 clinics appeanng 
in the literature within the last 5 years They represent the run of the 
mill with regard to the duration of the attach which to some extent may 
account for wide difference In mortality figures. These are all acute cases 


similar results Two reasons present themselves 
to us to account for this difference— first, the fair, 
fat, flabby, fertile, flatulent female of forty (the 
seven f’s, aptly expressed by Owen of Phila- 
delphia) with a pain in the upper abdomen imme- 
diately suggests gall-bladder disease as the most 
likely diagnosis, whereas in the average male, a 
peptic ulcer or coronary disease are first impres- 
sions, thus resulting in delays incident to the 
establishing of a definite diagnosis The second 
reason is that most often in the female the dis- 
tended viscus points toward the umbilicus where- 
as in the male it very often points out toward the 
flank The complaint, therefore, is frequently 
erroneously diagnosed as an acute appendicitis, 
an enlarged tender kidney, or a lesion in the hep- 
atic flexure 


DURATION OF THE ACUTE ATTACK 

The time that elapses between the onset of 
symptoms and surgical intervention has a definite 
bearing on the mortality Hedy shows in 3,986 
cases that the safest time for operation is between 
6 and 24 hours Lanahan in 140 cases, however, 
has the highest mortality m the 24 hour or emer- 
gency group Several other men report a rela- 
tively high figure in this group A possible ex- 
planation of this occurrence may be that the 
emergency operations are often done by the 
younger, less experienced surgeons, at night, with 
humed preparation, the least experienced anes- 
thetist, and an interne (maybe, m these days, a 
very green one) as assistant, and a pupil nurse as 
suture helper, likewise green and frightened We 
all have seen such setups more than once in many 
hospitals 

American surgeons who have ardently sup- 
ported early operation are Alexander, Estes, 
Eliason, Finney, Graham (H T), Heuer, Judd 


TABLE H —REPORTED STATISTICS MORTALITIES 
— CHOLECYSTECTOMIES PREDOMINATING 
(i 2-l)*— DURATION LIMITED TO 48 HOURS 

Mortality 


Series 

No cases 

per cent 

II 

20 

5 

12 

5° 

4 

13* 

7 

0 

14 

19 

5 2 

15 

6 

0 

l6 

5i 

3 9 

17 

12 

0 


♦Note the effect of earlj operation on the ratio 12 cholecystectomies 


These figures also were obtained os were those in Table I but repre 
sent only those patients operated upon within the first 48 hours of the 
illness Compare the difference in the number of cases in the two tables. 

and Phillips, Lund, Mentzer, Miller, Owings, 
Pratt, Royster, Stone, and Zinmnger Others 
equally well known and experienced recommend 
delayed operation — such men are Bass, Behrend, 
Bruggeman, Branch, Deaver, Flint, Graham 
(F A ), Lewis, and Lahev 
When such an array of authorities disagree 
there must be something in their statistics that 
does not meet the eye Do they all use the term 
“early” meaning hours only or do they mean 2 or 
3 days? Have the early mortalities been in their 
hands or in the hands of young assistants? In the 
early fatalities have the patients been opened 
with a mistaken diagnosis of appendicitis or a 
salpingitis and a second incision or supplementary 
anesthesia been necessitated? It would seem in 
all fairness that such data should be available to 
justify fatalities that should not occur For, it is a 
strange thing that although surgeons are almost 
universally agreed that acute appendicitis should 
be treated surgically as an emergency (hours, not 
days), yet m the case of acute cholecystitis, in 
which it is generally agreed that one cannot prog- 
nosticate the seventy of the pathological condi- 
tion, they wait an indefinite time before under- 
taking surgery This position seems doubly un- 
tenable when some wnters report perforations as 
having occurred in 24 hours McNealy reported 
3 such cases It would appear that these time 
penods must have been estimated from the time 
of admission to the hospital and not from the 
onset of the disease — another example of the un- 
certainty of statistical interpretation It is true 
that the average time elapsing before perforation 
is about 6 or 7 days, with an average mortality for 
all reported perforations approximating 45 per 
cent In 35,000 cases mentioned by Heuer, 20 per 
cent went to perforation with a mortality of 10 
per cent. Why wait for such catastrophes? The 
variation between 45 per cent and 10 per cent is 
possibly accounted for by the time lag before 
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TABLE m. — CnOLECTTrOSTOUIES B* EDO in 
KHTEfO {9-4) ALE CASES EXCAJtDLEM Of 
DCTLATIOX 


TABLE n — BXPOKTKD STATISTIC! — TVKCTrrt 
AETEE CITOLECYfTOtTOHY 


Wnoc 
JfoU «o 
block 


Vanml 

Nonas! 


■ct 


t!» mb '»» trt-rtU h .Wk d 


operation and tbe type operation whether a 
cbolecvsteetom) or a cbolecystostomy was per 
formed. ELtaaon and UscLaughhn reported <5 
perforations with 1 death. Tbla death followed a 
cholecystectomy the 8 wrvjvori had cholecx-s- 
tostocues performed— a significant factor ai th e 
rnrgrcras with the high mortalities had practiced 
cholecystectomy uniformly (Table II) 


J- Whether the Incidence 0/ the late cncjpba 
tiora of bIBary fistula tod strictures erf the ducts 
fofloadng tbe removal erf acutely inflamed edema- 
tous jail bladden haj increaaed therefrom. 


\egithr culture! from the fall bladder acre 
noted In approximately 50 per cent ai collected 
data and would teem to Indicate that obstruction 
and possible chemical reaction are the important 
lacton tn the early stages (14-48 horn) erf ao called 
a cote cholecystitis. Thi» Is borne out by our 
pathologist who atatea that but (or the cfinlcal 
picture orf acute infection he could not truthfully 
describe a great proportion erf these specimens u 
being the aeat erf an acute Infectioo but would 
rather favor that of a vascular obstruction diag- 
nosis. Evidences of troe acute Inflammation his- 
tologically are difficult to find In a fibruard, thick 
coed gall-bladder wall. Tbe commonest organism 
was the colon badlhia( 5 per cent of Infected cases) 
Tbe combined data from H caterer Smith, and 
K roger with 317 cases mention only 1 patient as 
dvtng from perito nit is. The data presented there 
fore should lead ooe to discount the Importance 
of the infectlonal facto as contraindication t 
early operation as has been held by several 
authors. 


Coufuwxi has arisen due t the fall ore of many 
In their 


advocates of early surgery to state dearly 
acrtrenL 

1 Whether immediate operation means an 
eme r gency procedure done within 1 boor or of 
the onset of tbe Qtoesa, or after the patient s ad- 
mtjdnei to the hospital, or one done after com- 


plete studies can be made to assess the patient s 

.... ... « » paired 1 


condition and time allowed for the required pre- 
operative preparations to be carried ewt, regard- 
less of tbe do ration of tbe acute attach. 

Whether cholecystectomy b done as s rou- 
tine procedure or tbe operation b adspted to the 
findings. 


BSEUUIVAir TXtATUEXT 
In cases wfth a positive or proved efiagwab 
seen during the first few hours of an attack, 
morphia hypodermically and atropine should be 
given at once and everything withheld by nweth. 
Fluid, preferable glucose 5 per cent in salt sole 
tkn, and water a given by reoodyria. Operation 
b undertaken u soon as the neemaxy m#ra! 
medical aurrry can be carried out, baarirtg u mind 
the frequent coexistence of diabetes arri cardbc 
disease with biliary tract disease. At this stage 
tbe absence of edema as a rule, permits the Ural 
cholecystectomy to be performed. Three pa 
tknta, however who hare been ill 14 to 36 boon 
without adequate treatment are she best Dan- 
aged by this same regimen of morphine veoo- 
clytis, and starvation for is to 16 hears. II sitrr 
thb period any one symptom faJb to subside 
operation b done SmOari-, patients sdmhtni 
after 14 o more hours who are still ID despite tidi 
proper treatment, should ha re prompt operstif®. 
It has been cair experience that sente obstructor 
gallbladder disease of err more days durationsss 
role wfU t subside completely under an v treit 
roent mcera lurgeTX hence further delay is dm- 
gtrous and us eles s. Tbe procedure may te either 
thokevstostamv or cholecystectomy depending 
upon the local conditions which do not permit safe 
surgerx such as the absence of induration <* 
edema around the ducts, obscured anatomy 
pancreatitis, jaundice perforation, etc. 

The pathological state of the pall bladder as- 
not be safe!) estimated by any penial or laberar 
torv teatj— bcnce the danger of delay Not bfrc 
qoentix the problem will arise of persuading s 
patient t have tbe operation when be or she 
seems t have re tin reie d - Such patients arc cosrt 
ing certain trouble and tbe necessity for aperadoo 
should be Insisted upon at the fail evident* « 
scggmht symptoms. Here the persuasive aid erf 
tha tteoding phviJdan is Invaluable 

Before tbe actual surgical treatment ts deter 
mined h might be irefl to pause for » rnranent sod 
discuss the subject In Us broadest arose. VI e must 
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remember that our first aim is to sa\ c life and our 
ne\t aim is to restore health When we read the 
statistics in the literature and sec their enormous 
variation, nc must appreciate the fact that the 
mortality and morbiditx figures mil be much 
higher among a\cragc surgeons than those pub- 
lished b} the surgeons w ith a much greater experi- 
ence Perhaps it would be better should a higher 
percentage of cholccj stostomics be performed and 
a more frequent use of drainage in both choic- 
er stostomies and cholccx stectomies be instituted 
In the ultimate anal} sis the patient who can’t 
reach a large citx clinic is interested in what 
chance he or she has w ith their local surgeon Tor 
all to attempt choice} stcctomies that max result 
m disaster is not justified (Tables III and IV) 

PERSONAL EXPERIENCE 

In determining the operation to be done, the 
crux of this problem lies in the recognition not 
only of the fact that acute cholccx'stitis demands 
earl} surgical interxcntion but that the operation 
must be suited to the existing conditions Accord- 
ingly the procedure which max be ideal from the 
standpoint of ultimate morbidity maj hax c to be 
modified for the sake of immediate mortahtx 
Cholec} stectomv is a better operation than cholc- 
cystostomy but the latter may frequentl) be 
safer and more prudent The rule must be 
obserxed absolutel} that cholecx-stectomv should 
never be done unless the relationships of the 
hepatic, o,stic, and common duct, and the cx'stic 
artery can be clearly xusualizcd b} the surgeon 
Granting that in all cases cholec} stectom} is 
more satisfactory from the standpoint of ultimate 
results, the indications for cholecx'stostomy maj 
be stated as follows (i) xxhen the condition of the 
local tissues militates against safe removal of the 
gall bladder, (2) xxhen the physical difficulties of 
obesity, unex-en anesthesia, poor illumination, or 
inadequate assistance make proper exposure im- 
possible, (3) when serious local complications such 
as jaundice, pancreatitis, or cancer call for drain- 
age only, (4) xvhen age or serious renal, cardio- 
vascular, or pulmonary complications indicate 
that surgical intervention should be simple and 
expeditious The safety of the patient is greatly 
enhanced if the surgeon will recognize not only his 
own limitations but also those of his patient, and 
stop xvith a cholecystostomy rather than attempt 
too much at one operation Time and our 
patience xvill not permit the hundreds of statistics 
which prove that cholecystostomy has a higher 
mortality than does cholecystectomy We must 
bear in mind that a simple drainage of an acute 
cholecystitis would not have any higher mor- 


tahtx , if as high as that of cholecystectomy, 
except for the serious complications, already pres- 
ent, which would result just as fatally and be 
charged to a cholecystcctom} , if such were done 

OPERATIVE TECHNIQUE 

Clwlccystostomy Infiltration anesthesia with 
procaine max be used m bad risk patients on 
whom the simplest form of operation is to be 
done Whcncxcr circumstances permit, spinal or 
inhalation anesthesia is preferable since it gives 
more adequate exposure and enables the surgeon 
to do a more satisfactorx operation 

As to the incision, our preference is for the sub- 
costal approach, the line of skin incision being 
one finger breadth below the costal margin and 
parallel with it In the unruptured case xxhen 
choice} stcctomx is deemed advisable, the field is 
cofTerdammcd and a gauze pack is also placed on 
top of the fix cr edge beneath the costal arch This 
incision exposes a minimum of small gut and 
hence minimizes the danger of spread of infection 
The gall bladder is opened with the sharp Fergu- 
son drainage suction tip and so emptied It is 
now opened xxidcr and emptied of stones and 
inspected with the scope The senior author and 
L K Ferguson liaxe dexised a cholccvstoscope 
x\ Inch is on the order of a short sigmoidoscope 
and carries a light at the lip and suction channel 
This is a great aid in xisuahzmg the inaccessible 
portions of the gall bladder This has enabled us 
to recover stones in 15 per cent of cases in which 
our fingers and scoops haxc missed them When 
all stones have been removed, clear bile may enter 
the gall bladder although often the edema about 
the c}stic duct prevents its immediate appear- 
ance Choice} stoslomy, although a stop gap pro- 
cedure in many instances, has resulted in cures in 
approximate!} 84 per cent of the cases upon 
whom xve liaxe employed it The use of the 
cholecystoscopc may be a factor in our results 
immediately as xvell as in reduction of future 
recurrences since stones are rarely left behind by 
this method 

In addition to tube drainage into a bottle, a 
Penrose cigarette drain is placed down along the 
bladder in every case The figures in our senes 
would seem to justify this procedure Decompres- 
sion drainage was earned out with little success 
and bile restored to the stomach by tube or 
lyophyhzation if necessary It is our impression, 
although not checked, that the wounds in these 
cases compare favorably with the cholecystec- 
tomies as far as herniation occurrence 

Cholecystectomy From the technical stand- 
point considerable muscular relaxation is essen- 
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ikl for proper frpr*uit. Nitrons cnldc tod ory 
gtn alone will not pnnidc thb with safety even 
»lth an expert aneithetkL Cyclopropane or 
ethylene mar do KX Fjtber by opm drop of fn 
combination with gaseous agents b the nwst 
dependable tod satisfactory o f the InhaktioQ 
mrtbod*. Due to tbe characteristic iWt necked, 
wide chested configuration erf many patients with 
guC-h ladder dirtr, tbe endotracheal technique 
of tdminktratxm of inhalation i^rnti b often of 
great aid in irwnrtn^ tn unobstructed airway tad 
conUnlEnf; tbe depth of anesthesia. Local tnfd- 
tntioo with novocain ha* been espoused bv tome 
enthusiast* but requires coosbkrabte skill and 
much patience Spinal anesthesia hi our handi b 
befnc used more tod mom since the advent of tbe 
phyaidan anesthetist. When combined with 
bet •) prroperatlre medication or intravenous 
pentothal It b \-erv satisfactory 
Tbe an me indaion b used for cholecystectomy 
aa foe chokcyatoatomy Them U room than one 
way of removing a nil bladder bat wr prefer 
first to identify tbe cyatfc duct and ita reUUoo to 
tbe hepatic and common ducts, Urate It and tbe 
cystic artery and then proceed with the disweetkm 
of tbe fall bladder from ita bed, beginning at the 
ampulla. Thb enables the operator to vtsuallre 
these structure* In a dry field and permits tbe 
accomplishment of tbe difficult and precarious 
portion of tbe operation with the beat risibility 
Dearer has pointed oat that tbe textbook de 
script 100 of tbe reUtlons of the bQUry docta 
obtain* in only 58 per cent erf tbe man In t 6 
per cent tbe hepatic and cystic duct ran parallel 
to one another and tbe former may be injured If 
care b riot exercised. Acce»ocy docta are present 
in 8.7 per cenL tbe moat common anomaly being 
an accessory right hepaUc duct arising from the 
cystic. Ligation ol this may be fatal and lea ring 
it wounded and open * HI result to a biliary fistula. 
It la helpful to re mem ber that tbe vein* in tbe 
plexus over the cystic duct Be parallel with it 
whereas over tbe common duct toey form a net 
work. If exposure is tnadequat at this point t is 
sometime* Wpful to aid In tbe rotation of the 
fixer by placing i*ore pack over its dome. By 
mwiH of a ligature earner or a curved henwstat 
two atrand* of No 1 chromic catgut art paaaed 
around tbe duct, and tbe latter r* doubly ligated 
close to It* juncture with tbe common hepatic 
docL In tbe pr etence of much edema tbe ty bg 
erf tbe vessel* should be done akjwty and snugly 
and a final Inspection should be made to be sure 
that tbe artery Is *till closed. OfUltnes bleeding is 
seen through the ligature ay it presses tbe edema 
out of tbe ligated (Latte. Routinely a aoft dgar 


etle drab Is placed In the fossa above tbe duo- 
denum and brought out 00 tbohiera! angle (rf Ike 
wtxmd, V. e have new had came to regret thb 
procedure. Not infrequently Hie mined draia- 
age material foe several days makes the surgene 
thankful that tbe around m not tightly cievei 
Partial cbolecvatectomy has not been Dcc mx ry 
with u* as yet. A cholecvrtortoajy has leen 
deemed preferable Occasionally a atone has been 
left in an inaccessible position in a patient desjer 
atdy ID for later removal if neces sa ry 

lERTKf Or CASES 

In our seriei of 135 consecutive easts of scate 
cholecystitis classed a* such bv tbe pathologist, 
the procedures here outlined were proctired u^- 
formly with the folios log result* 

}frrUJ tj There were but 3 death*— 1 5 per 
cent mortal ty b the aeries. Interesting facts 
about tbe death* both were men, one was oprr 
a ted upon under aplml anesthesia 3 boon after 
admisnoo, under tbe mistaken diagnosis of ante 
appendkritl*. Through a secood Inrriskm, a cbole 
os t ostomy waa performed. Tbe patient (bed 00 
tne 4th postopera tKe day with acute congestive 
heart laJlu re and bronchopneumonia. Tbe other 
death was of a 54 tear old man, tick 3 eeks, 
operated under spina! anesthesia 48 boon after 
admission, and a cholecyst astonrv waa performed. 
He waa a diabetic with rheumatic and arterio- 
sclerotic heart disease with a riadar fibrifiatiou. 
He died on tbe 9th poatoperative day lrom a 
mesenteric throcnbodi 

■igs mf In tbe first group between 10 tad 
to xeart, there w ere j cases in the tecood group 
between 30 and 50 years, there were 48 case* in 
the third group between 50 and to yean there 
were 37 case* and ca*e was ox-er 80 yean of as*. 

Cl teal rant. I *1 per cent of the aerie* the 
leucocyte count was normal b 3 per cent tem- 
peratures were normal m 30 per cent there as 
no palpable mass b 8 per cent there was 00 mg- 
grstlve prevkoo* history and b 4 per cent t» kal 
tenderness was efkfted 

i/stfftel/njtfff' idoy I » per cent C^eratrc 
was carried out w thb 34 boars b 76 per cent 
operation was carried out within 48 boors hoo 
per cent operation waa carried out within 1 week. 

PnkJtfKtl omd lit* Of tbe t* cases erf acute 
cholecystitis there were with palofatic® 7 >“ 
do deaths with e m p x c ma 38 with death and 
with gangrene 46 with 1 death. 

Perforation was found b 17 case* with a kxai- 
Loed pericystic abscess. In this group 6 patent* 
bad the sent attack lea* than eek before oner 
atkai and in 4 gaD badder perforated b less than 
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base of the neck without displacement, these 
appliances were fairly successful However, 
the confining effects of such splints too often 
produced pressure ulcers, muscular weakness, 
and residual joint stiffness which interfered 
with complete recovery Moreover, later ob- 
servations have shown that such so called 
“conservative treatment” is attended by a 
high mortality which neutralizes any advan- 
tages of the closed methods of treatment 
The utilization of traction to immobilize 
trochantenc fractures is subject to many of 
the same criticisms Gibson’s well-leg trac- 
tion, Gordon Buck’s adhesive traction, the 
Maxwell-Ruth combined traction, Russel’s 
balanced traction, Roger Anderson’s and Carl 
Jones’ well-leg traction likewnse confine the 
patients to such aD extent that pressure ulcers 
are hkely to form and stiffness of joints fre- 
quently results These complications delay 
recover and the final condition of the patients 
is too often unsatisfactory 

Internal fixation of trochantenc fractures 
has reached a stage of development where it 
promises the most satisfactory effects of any of 
the estabhshed forms of treatment Screws, 
nails, and pins which were suitable for frac- 
tures of the femoral neck have been utihzed in 
trochantenc fractures but they were found to 
be suitable only in those cases which were not 
comminuted or in which the lateral cortex of 
the trochanter was intact To increase their 
usefulness, plates have been attached which 
anchor the nails to the femoral shaft below the 
site of the fracture More recently, one piece 
angle nails have been evolved by Jewett, 
Neufeld, and Moore which are universally 
applicable to all types of trochantenc fractures 
whether simple, comminuted, or spiral 
With modem anesthetics of less shocking 
action and intravenous fluids which are free of 
untoward reactions, operations upon very old 
patients can be undertaken wuth much more 
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confidence than in former years Moreover, 
since it has been found that “conservative 
treatment” is attended with high mortality, it 
is preferable to consider internal fixation of 
trochantenc fractures unless the patients arc 
so frail and feeble that there is no hope of 
survival Also, with internal fixation, pain is 
reduced to the low'est level so that depressing 
narcotics are seldom necessary' and patients 
can be assured of more nearly normal hip 
function afterward The arguments against 
internal fixation arc that elderly patients are 
poor operative nsks and that they are already 
suffenng from the shock of a severe accident 
Nevertheless, this can be countered by the 
fact that patients whose fractures are immo- 
bilized wnth internal fixation suffer less pam, 
they are more hkely to survive, and they arc 
left w ith less disability at the end of treatment 

Walter G Stuck 

POSTMORTEM EXAMINATIONS 
OF MILITARY PERSONNEL 

W E, as physicians, arc particularly 
concerned in these days wuth the 
welfare of the individuals in the 
military forces of this country We feel fairly 
certain that no measure is being overlooked 
which will help to prevent the occurrence of 
disease or wall hasten its relief if it once strikes 
Wounds are being treated more promptly and 
with better success than ever before, and the 
death rate from the afflictions of u T ar, consid- 
ering all the hazards which surround modern 
warfare, is astonishingly low 
However, some must and will die and our 
concern about these does not end with their 
death It is a debt to those still living, as well 
as to generations still unborn, that the circum- 
stances surrounding their death and the con- 
ditions which are revealed in examinations 
after death should be recorded m as carefully 
detailed a manner as is possible under the cir- 
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THE TREATMENT OF INTER 
TROCHANTERIC FRACTURES 

F ractures of the hip which are com 

mon accidents fa the aged cauaemuch 
pain and disability and frequently Rad 
to hypostatic pneumonia aod death. With the 
development erf vanout hip nail* and pins and 
the improvement* In their me the worst of 
these complication* have been material!) re 
duced. IS evert be! e**, the great amount erf 
attention which ha* been directed to the oper 
ative treatment of hip tract ore* in recent year* 
ha* been concerned mainly with those in the 
neck of the femur The equal!) common frac 
torts at the base of the neck or in the region of 
the trochanter* have received la* attention 
because the> were believed to be lew »enou* 
aod lew likcl) to be followed tn nonunion and 
defocmit\ Thi* conventional view has been 
disproved by recent more caret ol studies of 
the problem. 

Trochanteric fracture* occur in older pa 
tjcnt* than fractures of the femoral neck and 


since the) axe caused tr\ more severe injuries, 
they arc followed by a higher death rate In 
several statistical *tudie* which have been re 
ported in later years it has been found that 
trochanteric fractures occur almost a* often is 
fractures of the femoral neck and that they 
affect men more often than women. Also the 
right hip is the one principally Involved. 

A complete dasuficatioo of trochanteric 
fractures is dJfBcult since they arc so varied in 
type and location They may take the form cf 
a simple crack across the base of the (coeval 
neck a comminuted fracture from the gitaler 
trochanter to the leaner trochanter (“Intertro- 
chanteric ) a fracture aaons the shaft be 
tween the trochanters CT crtnx ^ 1JLtllc Ac M ) or 
In the region of the shaft below the lesser tro- 
chanter c subtrochanteric'*) Ills easy to set, 
therefore how diverse the therapeutic prob- 
lems mav be depending upon the tvpc and 
location of the fracture. 

The treatment of trochanteric fractures b 
mainl) directed toward the alienation of pain 
and prevention of deformity since ncounSoc 
does not occur as it so often doe* fa fractures 
of the femoral neck The blood supply to the 
trochanteric region is entirely adequate to 
overcome the damage resulting from a frac 
ture whereas in the femoral neck the blood 
supply t» precanoos and fractures fa this loca 
tfoo are often followed by nonunion or awpric 
necrosis of the head of the femur 

The original plan of treatment of aH tip 
fractures involvrd simple immoHfiuiioo fa 
external splints. The first to recommend th* 
method wa* Ambrcnse Pari and his iucco * 10 
include Hodgen of SL Louis, John Riilrtt. 
Nicholas Smn, I)TD WUbe and fauUf 
Roys) Whitman For simple fractures at the 
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REVIEWS OF NEW ROOKS 


N OT a tcxtliool ,bul a monograph, Dr Goodall’s 
-1 Studs of Lndomclrwsts, Piidnccr'icosis, at d 
Peritonea nrorinn Sclerosis 1 is therefore to be 
considered apart from thcusualrunof textbooks which 
arc designed for students or general phv=icians It 
presupposes a considerable g\ necological experience 
and familiantv with both pathologx and phvsiologv 
We arc glad to welcome a careful review of an 
important gv necological disease, and wish there 
were more such works The practice of writing and 
publishing such monographs is not as common in 
this countrv as it is in France, where theses on va- 
rious subjects arc part of the required training for 
certain medical degrees The review cr has found 
three theses an invaluable source of lnowlcdge in 
looking up particular gv necological subjects lor 
this reason, v e v elcome Dr Goodall’s studv 

Dr Goodall’s monograph, however, differs from 
these foreign theses in that his is n presentation of 
his personal views and not an exposition of the 
known information on endometriosis For that, it 
cannot be criticized, even though one mi) not agree 
with all of the author's views Ye thin! it would 
have added grcatl) to its value and permanence, as 
a record, if it had presented a broader view of the 
subject 

Since it is a dissertation pnmarilv on the path- 
olog> and ctiolog) of endometriosis, the clinical 
features arc more or less secondary In the brief 
clinical sections, however, the author concentrates 
his wide practical experience "lhcse sections would 
be of great value to all phvsicians, espcciallj those 
who see man) female patients 

We regret the absence of a bibhograjihv That is 
almost a basic requirement for a monograph, and we 
v onder whv it was not included 

When viewed as a monograph of the author's 
personal views, this worL can be appreciated as a 
contnbution of great worth, based on a wide clinical 
and scientific experience Lawrence WnARTox 


T HE volume of 128 small pages, IFar Injuries of 
the Chest 1 b> Davies and Coope, is strongl) 
recommended as a practical guide in the manage 
ment of traumatic thoracic injuries Although the 
subject could not be completely covered in detail in 
such a small volume, a surprising amount of useful, 
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specificallv detailed instruction is given Fmphasis 
Ins been placed upon the fundamental importance of 
correction of derangements in thoracic phvsiologv 
In the words of the author-, “The pbv siological 
conditions of the chest and of the heart and lungs so 
intimatelv determine the verv existence of the pa- 
tient that the right ajiplication of the principles 
which follow from them i* vital, not onlv for ultimate 
rccov erv but cv en more so for the immediate -av mg 
of life ” 

The two principal authors and the seven collabor- 
ators have presumablv based their teaching upon 
first-hand experience v ith war casualties in I ngland 
Air Dsvils is well known in Anunca ns a pioneer in 
modem thoracic surgerv and is the author of a 
number of books on thoracic surgerv Doctor Coope 
is the jihvsician to two important Liverpool chest 
hospitals ’] he collaborator- in the preparation of 
this book include four thoracic surgeons, two anes- 
thetists, and a pathologist 

In such a rilativ tlv v oung and dev clojnng spccialtv 
as thoracic surgerv, differences of opinion between 
even experienced surgeons are inevitable This re 
viewer happens to differ with the authors’ preference 
for intercostal catheter drainage for pleural fluid 
collections instead of a partial nb resection for the 
airtight introduction of a tube that is suflicicntlv 
large not to become occluded b> debns lie is also 
opposed to the partial replacement b> air of pus 
aspirated from a total empjema, since the air rises 
to the top of the jdcural cavitv and prevents the 
rapid expansion of the ujipcr lung The same objec- 
tion njjplics to the partial replacement bv air of 
blood asjnralcd from a hemothorax, should the 
hemothorax be infected, or later become infected 
The substitution of air for blood is, of course, ncccs 
sarv if the hvdrostatic pressure of the blood is 
causing cardiocirculalorv or rcsjnralorv dccomjicn 
sation and if present or recent bleeding front a wound 
of the lung requires continuing pulmonarv collapse 
The English authors’ fear of ether anesthesia in the 
presence of jiulmonarv infection and their opinion 
that “c) clopropanc is the best anesthetic for all 
operations involving the thorax” arc not shared b> 
the anesthetists in the principal thoracic surgerv 
clinics in this countr) 

The personal disagreement about a very few 
things expressed in the last paragraph is trivial when 
weighed against the overwhelming rightness of the 
teachings of this book, which should be thoroughly 
studied by every surgeon who cares for war injuries, 
or civilian traumatic injuries, of the chest 

Joun Alexander 
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T IIE book entitled Puitritl U wrfiwal tf Frtctxn 
T cvimnrf kit served Its purpose ray ril tad 
fulfills tbe title of the handbook. 

Tbp dfVMiko 1 kept simple w [thou t any no pc 
e»*ry theorizing, and oclr well grounded eerpted 
prinopie* are presented with exreflent IDwsrratioo. 
The dr* Ings try Dr Harold Laufna bring out *11 
the desired details * kich might be confaring froea 
the written mitt pt i the dijomioo Both the noo- 
opentire and open tire treatment erf the {rectum 
of tha body *rc dr*co'*pd, tod with very few ex 
ceptkns the text bool /oiler* good orthodox teacb- 
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nTTTE amall, s 7 pare text, A Ui U Smr^Uti A art- 
J- *«/ »m quit certainly be found erf are to tta 
dent* during their senior year and when they ire 
preparing foe thefr Anal easnjfcatice*. TbeKetlca 
oc the hfd and Deck «jt c o ic nd amasfariT pflia 
thi* second edhlcn t whki new cutpriilLti bees 
added. The suraitm] stedfleanee erf anatomy b *1*5 
adequately eeeaidprpd for a Cert »e> aamfl. If there 
were more than the t raty-sli Hlaftntlcw, the 


It will be erf eor-ddenbl* Tahi to both metSexl 
students and thegeoeralprectitiorveT wbobas had n 
spedsl training in tint particular field. 

Citxo 8. Scvurw. 


abbreviated Surgical Anatomy with it* wethh erf 
information well merit atndr by n rgkal residents 
beginning their careers. JunmJ Fcciud-c 


A TIltKlA idtCtlcm t the liter* tore erf tmfng 
1 terttt rfdt** 1 may be characterized a* a, 
aeven roloute itirary dealing with the rarious 
though related «pects erf rmy life. The btrodoc 
tloo from the pen erf Lieutenant CcrfooH L. L. 
Gardner 1LCL, A.U.S *ar* of Ccdoori FlIU 
She speaks with the conrictlcw and tntimicr erf 
Dfethne erf Army service, and her* ords re f eight ed 
with all the special knowledge and thorite wtkh 
drrlr* directly from her distinguished position a» 
Superintendent rrf the Army Nurae Corn# on duty b 
the office erf the Surgeon General erf the War Depart 
meat, W aiidogton-’ 

The book open* with Brriy description erf th« 
nrsbg acene u It h enacted today b the man 
part* erf the world where Army one* are found. 
The picture has two distinct appeals rhldnras 
hkh cannot but stir the enthusiasm oi tha new re 
Cnrit ad wealth of ecdotea, garbed though they 
rein modern dresa, which win bring beak tears d 
amdes to the Pterins orf World l\ar I 

The History orf the Army Nurse Corps, hkb 
follows, truces In btemtlng fashtoa the develop- 
ment erf the Coejw from Its earliest days «p t the 
present. 

The following hapten. Becoming an \nrrr 
Nurse, N arses at l\ ork and N rseabActioo 
describe the El orf an rmy urse Us )or* and its 
sorrow «, Its duties and Its prh Urges crfTering n- 
thorltathp ana er» t many erf the questions birb 
beset the director erf arsing today Throaghcwt, 
the ideals orf service, teamwork and Vnalty t 
great trad l tfcca are paramount. 

Tba coadntSng chapter Other Government 
Senrices enhances the usefulness erf the book and 
sriB be w Vromed by teachers erf urrfng history and 
professional diartmmta. \ «r*i fa A dun ifjoold 
prove raluabie addllioo t the rronini school 
library Eiman* V. Ocwu. 


T HE revised and enlarged edltioo orf Cole rad 
Pues tow* Ftni A U 1 fulfills real red for «a- 
tborhad bdormatioo about first aid b efrfllsn at 
ell as In mfHtary practice The new cbtpters on 
ats cril a ne ous coaditlocn requiring first aid ami the 
sections on tnedkal etnenpnelea, porfwns, and feot 
lesions are partkul* rfy rabaUe ]uit t this time. 

Tha authors present the latest bfonwatioo regard' 
bg the treatment of oumls, bunts, and shock, and 
present the problems erf abdominal pain and ahcWI 
nalln Juries In an fast ructhre manner U] erf the CDts- 
t n i torj are well riwten and carefully dedgned t 
supplement the text. The a tWi earpkasirf the 
importance orf haring thoroughly trained first aid 
personnel If tbe greatest good h t be accocnplaW 
I addition to the two at bora, torn tees tarm- 
bns of tbe teackbg staff orf the Unherdty erf ITlloerfi 
CoQege orf Met Brine hare contributed chapters t 
tki* rorfum All medical student should b« rafoar 
aged t master the fandammtil principles of ret5- 
cal and turgkad practice as they ar* set lertk hr 
these tri fliers. 

Thi* rob cne b highly recummeuded t cbffisa 
and ndBtarv doctors arses, and medical stwVwti 
and t tbo*e laymen ho are charged with (be re- 
rponsOrfSly orf first aid Inxtrcctloo and care b bdm- 
trial and ri Ean defense ork. 

Loots G. llxsasuys 




T HERE can be no <pestk« bout the salat erf Dr 
Gear monograph on Onarts T mwi It 
rery eB EDust rated Ilia opinions, gleaned fruit m* 
raat experlenee are of peat help In tka unders tand - 
Lng of oruii t amort Tbe etupters on emi*") ckgr 
aatomy and physiology are hnpectant and the 
•eutalion b de* and oodse Tb* book I* bl « 
foreign ref er e nces but Lbets b dcfinh dearth « 
rrlerenres t English and \meriean writm. 

Tbers is not hi ng erf importance left out erf Ihb 
book. It could be wl bed that speculation 1 ^ 

estrin, female sex bormoces and Letos trrerfds b 
mala tumors and s-strin and iemaW sex bortaen** *° 
female I □ mors had been tndudrd Dr Grists n 

Vm wktwu i"« *7 3 a K» > " u * 1 * 
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pcnencc with the conns alone might well open the 
wav to research into the \ incus hormonal titrations 
in such conditions 

Ihe great diverMtv of ovarian tumors and casts 
will alwavs proae a beautiful hunting ground for the 
ga'ntcologist and c-peciallv for those interested in 
pathologa and cndocnnologa This booh goes a long 
was to being the perftet reftrenee booh and should 
be near the clinician’s de«h and the pathologist's 
bench Joi \ isci-VT Mura 


T HE concise monograph ba Eli Mosehcoaailz’ on 
the subject of aa c rular sclerosis, review- the im- 
portant clinical, inaestigatiae, and pathological 
worh that has been done on arlcnosdirosis It is 
written considerable from the standpoint of the 
pathologist but abo from that of the clinieian I or 
one interested in the problem, it comprises an i\cel 
lent reaica of the whole gencril field 

The so called dcgcncrttiac diseases arc becoming 
the most important group in our progrtssiaela aging 
population \rlcnosclcrosis in its aanous forms is 
the most important single member in this group IU 
cause of this fact, it behoove-- the profession as a 
whole to become more and more acquainted with 
and interested in this disease process \ great mass 
of investigative and pathological data has been as 
scmbled to dale and this has been covered able in a 
verv brief and concise monograph, \ Inch undertal 
ing has not been sati«factorih done previouslv, 
though several length\ \olumcs have been v rittcn 
on the subject 

In spite of the £rcat amount of literature avail 
able, arteriosclerosis still remains cs«cntiall\ a nns 
terv, at least in so far as ctiologv is concerned, and 
probable as well as regards jiracticablc therape 
hrom these eacu points, tlic problem remains to be 
elucidated 

The author summarizes in 18 short chapters of a 
total 171 pages the following more important head 
ings arteriosclerosis, hypertension and arteriosclero 
sis, pathogenesis of arteriosclerosis, ctiologe of hy 
pertension, mechanism of hypertension, Moneke 
berg’s sclerosis, phlcbosclerosis, sclerosis of the 
chambers of the heart, experimental arteriosclerosis, 
the relation of diabetes and arteriosclerosis, and di- 
agnosis and prognosis of arteriosclerosis lie also re 
views briefly the medical and surgical management 
of arteriosclerosis 

There are occasional interpretations of certain of 
the pathological features invoked which may well 
be disputed by manv of those having special inter 
cst and insight in the problem Some of the tcrmi 
nology utilized is, of course, also different from that 
which others chose to use 

For those having interest in this disease and all its 
ramifications, this monograph is well worth reading, 
as it presents a brief summary of the knowledge to 
date regarding the problem For detailed and com- 


1 Vascular Sclerosis with Special Reitrence to Arteriosclerc 
sis Pathology Pathogenesis Etiology Diagnosis, Proonosh 
Treatment B\ Eli MoschcotritE All MD London hi e w V o r lc fin 
Toronto Oiford University Press, ipsa 


pkte information on tbe xpcnnl or allied subdivi 
sions of tin <]i'tn«i, one must consult the more 
lengths individual monographs in groat numbers 

Aktiilii 1 JlKVTKin 

W ITIIIK a volume of about i<;o pages Dr 
Col's n‘ has cov 1 red the fit Id of fractures quite 
complete h It is written in compendium stvle 
ratlier than outline I verv sentence is conci«c and 
clear in its brief explanation of the fundamentals 
and tiicorns of fractures and fracture treatment 
I lie 157 line drawings nmplv illustrate the text 
1 he* author nglitfullv stales that it was written 
for the undergraduate, ns it is ndcquntc as a refer 
t nee work \ medieal stuck ivt having had onlv mod 
cratch good ti aching in fractures could absorb this 
little booh nnrl p i<s nnv ordinary examination given 
on the 'ubji ct It should, therefore, Iil helpful to the 
undergraduate teiehir J 1 M ITiomno 

T ill work In I’nul 1 itus entitled Atlos of ObsUl 
tic Tcchnu' i« well conceived as to content and 
arrangement, and will doubtless fill a ntcel in the 
po-tgraduate training of phv sn nns in obstetrics and 
gvnecologv The illustrations are excellent nnel well 
chosen to ronvev the idea the author has m mind 
rinse, together with the comments are effective for 
the rno't part, in not onlv expounding the technique, 
but ako in safeguarding the patient from mi'apphca 
lion of the various procedures 

However, as the book is designed "to be of inter- 
est and of some degree of value to general pracli 
liontrs and obstitrical epicialists nble,” from the 
viewpoint of the general practitioner, one cannot but 
question the advisability of some of the illustrations 
lor e sample, there are a number of illustrations 
which illustrate- mvomectomy during pregnanev and 
5 ev cral high forceps operations, gn ing undue empbn 
sis without sufficient precautionary advice 

1 pisiotomv closure of skin with deep retention su 
tures of silk or linen ‘ to be removed on the sixth 
day ” docs not seem to us to be the best method of 
closure Similarly , closure of third degree lacerations 
by the use of sill , linen, or fine stainless steel w ire for 
the rectal muco«a— knots being buried in muscle bed 
— docs not seem good technique Further, vve would 
question the method for classical cesarean section, 
by abdominal incision two thirds below nnd ono- 
tlnrd above the umbilicus, a recommendation sure 
to be productive of postoperative ventral hernias if 
generally followed And finally, the use of continu- 
ous catgut sutures while not commonly depicted 
could certainly be reduced to give a better concept 
of up to date surgery 

These criticisms arc not serious ones when the 
book is perused and evaluated as a whole It will 
form a valuable adjunct to all who have occasion to 
teach the technique of obstetrical procedures 

Herbert V Tract 

TRACTURrS AND 1 RACT1IRT TREATMENT IN PRACTICE Ji> Kurt 
Colsen IIP J ohanncsburE VV itwatcnrand University Ptcas 1043 
* Atlas or Odatetric Technic lly Paul Titus AID Se Louts 
The a V Mosby Co 104J 
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TNw» rrto loo* felt nerd A II WW if UrJ 
-L nJ LBw y Prather 1 ha* been cocjprfled and pab- 
Ibhed. Vs l* stated fa the preface It purpose Is to 
«r\ si man ail of procedare tad re*tr\alr of 
Meful data, and si fcppienject t general gnirfei 
t library practice and the usual Ebcarv school bad. 
jnxind. tach chapter b vritten b) member of Lb- 
coinpOfaf committee of the lleriiad Library Asso- 
ciation. Chapters cover history and administration 
book aeleciloo and ordering catalog^*, subject 
beading*. daadhcalico selection and bandEnj of 
ephemeral material, pictcrei, mlmrfUms. eto, rare 
bocks and the hiitory of mediefa and reference 
wort Apperufice* cootafa bus of medsal Bbraries, 
expansion of medical ciasslficatiaa schemes, aad an 
norfated bfbBotraphiet of refer met book* for the 
Uctdy of ore look* aad medical hbtoey (^jff Uena) 
aad other reference books (6oj item*) 

Thb b the first attempt at compeebensh-e gukb 
for medical Bbrarks and, aa inch, worthy of high 
praiac and place on the she! rt of every medical 
and scholarly Ithrarr ll<r*.ever it should not be 
used tmcritkaDr The material oc library cofJet 
tinea fa the United State* b admittedly facnmplet* 
aad, fa moo balances, definitely misleading. The 
balance of soma section* b affected by the omission 
of important material believed to be covered fa other 
man tub Both facltnlom and omfadon* b the ref 
errnce section* are open to question Ml of these 
criticism* were anticipated by the compiler » 

After several year* of trial, tba book should be 
revised. Locnse Aiucss. 


T HE book, P'i* J/rrkaabsari by \\ JL living 
rton, b though t -provoking osk. Here f* 
concept of pa fa and an interpretation of its naadhfe 
mechanisms The first section of the book deals 
1th the anatomy and phjsiolagy erf pain cocdoc 
tioc- The miiflr portion b devoted t a conakieem 
tioo of clinical case histories and the final chapter* 
t interpretations. 

The anthcrT perrbtetitly scare be* for the how 
and the hy ’ Recan*e of tha complexity of Lba 
subject, not all craestloca can be answered aatbfac 
torfly bet each dbcussfcw b ca tloua, conservative, 
fateffirent, and very orLh while. Ctoe b Impressed 
ahh the author prnbtent search for the tins cause 
of the pain In each case because he b of the opinion 
that there mart he reason (or the pain U it can only 
be discovered. Of no less Importance b the neer* 
thy for early centre! or mdxalVxi of the pain, if 
po«fbfr because pain frequent!) exrreds Itsprotrc 
Ure function and becomes drstrucU Of particu 
Ur fateeeat b fib theory of the meebanbm of the so- 
called rickm* circle. 



Thb book should ba read by every rtocVnt ml 
practitioner erf Totdkine and *urytrr 

Croaot Ii Coer sue 

I N the pa*t several direct rtncBe* erf the liman 
stomach acre ccodarted and reported b ckuD. 
The firrt by Beaumont wa* definitely plooerr art 
od for that era and the facSEtir* salable dartrg 
that period moat be rooridered one of the fceersoq 
pby riologic e xper im e n ts of all time*. Sows 75 year* 
Uter Carbon conducted sfarib experiment hkh 
dded materially to oar knem ledge of pj trie pimirt 
ogy Daring the Icterhuie between these ta mho- 
rat experiment! other lirnHa sludln of Inacr scope 
ere made. ITowmer then rtdl remained ran* 
mnted topics tfisdosed by tneticnloaa cBoieal flwfy 
enhanced be direct rtadv of the rtocaach by tbe 
gaitroaccpe It coold be reasoned that soaje ubrtrt 
lealcres either had been oseriooked or Dot treegit 
fat the pceviom rtaifle* therefore, the report try 
lioff and iiotfP b not only Interesting bat ad%ts- 

Ureouv 

The subject rt tfied aa* male bo for 4; ><*r* 
bad been fed through gistroatomy opening be 
cause of crrmplet obstruction of the evpbrgtr*. 
Thb report b an naoall Ictemtfag becaa*e tbe •ab- 
ject a* apparently fa »ta to of excellent trtrftfcw 
and efl aalted t the type* of observation* and ri 
pertinent* employ rd sine be sun If cited maar cJ 
Lba pirthk reactlooa so prevalent t thb time wei 
as anxiety feai depression, and prtrte. basic ilwErt 
of motor and secretory ctlrtly and Ttscnhnty 
were made These were found t vary greatly «Mrr 
various cocdbions. Tha effects of nest and eeW. 
amokfag. and sundry drag* aoch a* atropfae tali- 
aclda, epinephrine aaodilatora, ar*d cvsWrtrton 
acre noted Abo the effects of the direct ppfkxtl* 
of mechanical tn ma, alcohol, mostard rod cusy 
other aabatances that arr common!) eaten oe gf ra 
fa the course of medication were studied. The resc 
Lions fa many Instances ere ontrary to geofrxfly 
cooctKed kitss Probably tbe woet fateeestkt 
phase of the study aa observing the res ctiocis •so- 
dated iLh van fag emotions tocli as the niemalocn 
engorgement of the mucosa of tbe stomach ftl re- 
sen tweat and mucosal ctoooo aseodatrd fth at 
perenrla, hyperacidity hrpeemoLility and adherest 
cos gained mocn associated Ith snstaiard rewst 
men I The observations f rtber seemed l verify 
the peer ions eoorhaioc that mucus h the gieat peo- 
tnrttre agent (ca the gastric mucosa 

N dogmatic cooctassona re drm ho*e*er [ »* 
thoes sagmst thesb that mats seTkwi 00- 
skientkm It b rather ell wsmmarLted la 
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physician lessens the additional threat w hich merely 
being ill offers the patient’s security At the first 
sign of improvement from a regime of alkalis and 
cream, his horizon appears brighter The hyperae- 
mia and the engorgement of his mucosa related to his 
reaction arc reduced Pain and tissue damage occur 
less readily The chain has been broken If one can 
prevent new links from being forged, the patient 
continues to improve ” 

The impression obtained, however, is that the 
observations noted have a far greater significance 
than appears on the surface This little monograph 
bears reading and re-reading It w ill stimulate other 
studies that may reveal some of the mvstcncs of 
adverse responses of the human body to causes 
hitherto unsuspected John A Wolfes 

T HE 300 page book Manual of Fractures 1 by Shaar 
and Kreuz is concerned with the treatment of 
fractures by external skeletal fixation embodying the 
use of the Stadcr splint It is based on an experience 
with over 157 cases of \arious tvpcs of fractures and 
orthopedic problems occurring in healthy young 
adults cared for in a Naval hospital It stresses the 
point that fundamental principles of accurate reduc- 
tion, rigid uninterrupted fixation and carlv restora- 
tion of function arc accepted as axiomatic in the treat- 
ment of fractures The manual is intended for those 
surgeons in mihtarv service, particularly Naval, (the 
Arrm frowns upon the use of the Stader splint) who 
must care for numerous casualties in a short space of 
time, often under difficulties 
Essentially the Stadcr splint is lauded as fulfilling 
all requirements for rigid fixation and for transporta- 
tion, cxen for long distances oxer land or sea, of pa- 
tients suffering fracture No claim is made that the 
method of external fixation, acknowledged as an old 
one, is a short cut to fracture treatment and healing 
and it is stressed that the training of the surgeon in 
mechanical and physiologic methods and knowledge 
is required 

Nine sections of the book divide it into 27 chapters 
of irregular size, some extrcmch brief In sequence 
the sections discuss (1) general consideration of ex- 
ternal skeletal fixation including the principles of 
Stader reduction and fixation splint, (2) the Stader 
splint including mechanical principles and methods 
of application, (y) delated union and nonunion in 
eluding the relation of external skeletal fixation to 
these problems, (4) descriptive chapters on frac 
tures of the mandible clavicle, humerus, radius and 
ulna, femur, pelvis, tibia and fibula and os calcis, 
(5) complications 111 fractures, compound fractures, 
with osteomv elitis, old ununited fractures and non 
union, (6) arthrodesis of joints, knee and hip, (7) 
bone grafts, (S) incidence of fractures in the service, 
(o) anesthesia and x rav studv used in external fixa- 
tion Section I\, comprising 30 pages, is written bv 
1 t Commander I) l llalc and the roentgenologic 


study by Lt Commander S L Casper For good 
measure an appendix on the treatment by skeletal 
traction, of fractures at sea, is added 

The technical methods of appbcation are well de- 
scribed and although warning is given that external 
skeletal fixation is not for every fracture, a clear list 
of contraindications for its use is not given The 
chapter on fractures of the mandible is perhaps the 
best The cause and mechanism of pin seepage and 
the description of the Stader splint are well done and 
illustrated One learns that several different sizes of 
splints are required, depending on the bone to be 
splinted, and that a rather cumbersome two-man 
hand drill is needed for boring holes in the bone No 
mention is made of the possible cost of these outfits 
for civilian hospital use 

Like any other manual this one cannot completely 
cover the treatment of all fractures It is a specific 
and illuminating report on external fixation meth- 
ods The format is good, the illustrations numerous, 
but not always thoroughly informative, and there 
are a shockinglv large number of split infinitives in 
the text One feels that the text may have been 
rather hurriedly assembled and that the extremelv 
terse sentences and vvidclv used outline style repre- 
sent skeletal notes as well as skeletal fixation The 
experiences and methods given will be profitable to 
those treating fractures, understanding as expressed 
by the authors that these old and revived methods 
arc not cure-alls Kellogg Speed 

T HE 6S4 page book Rehabilitation of the II ar In- 
jured 1 edited bv Doherty and Runes is in the 
nature of a sy mposium on a collection of care- 
fully chosen articles on the rehabilitation of certain 
selected types of war, and in a few instances, of in- 
dustrial injured The contributors are chicfiv Bnt 
ish medical officers who have had wade experience in 
the fields of reconstructive surgerv , ncurologv and 
neurosurgery , psy chologv , blindness and deafness, 
amputations, tuberculosis, medicolegal problems 
connected with pensions and compensation, and the 
rehabilitation methods pertinent to the disabled in 
these vanous fields 

Rehabilitation is referred to as a new department 
in the practice of medicine, yet reconstructive sur 
gerv and rehabilitation were born in the throes of 
\\ odd ar I \\ c note the same ideals and the same 
definitions for the rehabilitation of the present war 
injured as were expressed in the previous v ar, viz , 
the phvsical and mental reclamation of the disabled 
as far as was humanlv possible and their restoration 
as useful members of socictv rather than as pension- 
ers and dependents robbed of incentive and initia- 
tive 

The chapters on the rchabihtation of the victims 
of head injuries arc cspcciallv valuable Not even 
one inten'clv interested in the care of brain injuries 
can read these contributions without being aware of 
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hi* own iboctcornfacx Jn bindSnj cute head b 
Joriei b wch wav ul okj tba paythooeurotie 
aftrrmJthi * hick re to fretjoect and often »o per 
mnratlv dlxabDnj. In fact the book it *o filed 
m Qh comtooo aeete tr-iaoe* In the art of reh*bfBl*lKi 
mo Bcint that no phyitiir, reiardleaa o! hit tpe 
dally ibootd mfti rewdini; 1 l 

1\ recornmend U eapedaD to the metDcal Siren 
b oar Vrroy and \ vt The ebaptrre go pUrtk tn 


tcry the care of bore*, the remefial treatment e< 
tcare and ampotatlooij a* well «j lho«c dnfiaj wftk 
apedal defect roch ti bflrulnm and tabercaWi m 
packed with conche, oacfttl Information. It «rt 
yoot teayl nation and carrlei year rlewpobt beyond 
tbe Immediate care of the woxzwVd Itauknxoaa 
definit Dak b the rehibfllUtioo of every dkill*d 
aoWler that pa •act Ihrcxnh you hand*. 

nun E. Uccr. 
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\txt ending \ugust 1919 Tbc work it tbev 
two army hospitals ™ reported In tome 
detail by various mcrolxn of tbc stalls ami 
these reports dealt largeh with the dinical 
ciarmastlon dectrodtagnosis operative tech- 
nique and general care of patients observed In 
these centers. The Investigation of nerve In 
juries In the army reconstruction hospitals 
was carried out by competent neurologists 
who were given sufficient personnel to msl-c 
thorough and repeated examinations In all 
cases. 

Practical!) all soldiers with peripheral nerve 
injuries were returned to this country for de 
finitire surgical treatment. It was generally 
appreciated that the problems of peripheral 
nerve surgery should be dealt with in a re to n 
•inaction bocpital and not In the war tone 
Trailer statea that of the Cane May series 0/ 
more than 500 cases, only 5 In lured nerves had 
been sutured oversees. Iseariv all o f these 
patients had received Injun between July and 
November 1918 and few operations were per 
formed before January of the following year 
the majority bong done from April to August 
1919. It should be noted here that there was a 
considerable period between the Injury and 
secondary surgical treatment for none repair 
This long delay was unfortunate because it 
gave ample time lor the devek^xnent of mus- 
cular atrophy fibroses and other crippling 
sequelae or long continued denervation. The 
deli) In operation In many of those that 
needed it badl) was due to two principal 
factors. In the first place there was residual 
Infection in many of the wounds occasioned 
by ositomyrhlii or retained foreign bodies, 
and this fnlectwo was often eradicated sknri) 

The attitude toward nerve Injanes in Euro- 
pean hospitals had been a conservative one 
and that conservatism had some Justification 
in the reports of a rather considerable per 
centage of spontaneous recoveries following 
parti Via of the extremities resulting from 
gunshot wounds which had not direct!) in 
jured the nerve bat had caused a physiological 
interruption for varying lengths 0/ time. 
Trader believed that about 6 months should 
be allowed between the Injury and operation 
on the injured nerve. This would allow tuffi 
cent time for complete healing of the wound 


in Infected cases and for evidence of ip* 
taneoos recovery If this were possible The 
conservative attitude which previOrd In the 
early part of tbc reconstruction period after 
the Armistice was perfasm influenred to 
extent by the fact that American surgeons at 
the time were without experience in the treat 
moot of nerve lesions. Few of them had 
performed as many as a half-dozen ^peripheral 
nerve operations prior to 1918 The writer 
was convinced in his early experience with 
these injuries at Cape May that the attitude 
toward exploration of nerve Injuries should be 
more radical than that which prevailed when 
the peripheral nerve centers were first estab- 
lished in this country and that exploration 0/ 
tlie paraiyxed nerve was often the only way to 
obtain the information necessary to propre 
treatment 

The factors of delay such as infect ioc and 
lack of experience with the treatment of nerve 
lesions, wQl not be operative In the present 
war to the same degree as in 1918. Tt* pre- 
vention or control of infection has vastly 
improved through chemotherapy thus fruur 
ing the practicability 0/ early exploration of 
the paralyzed nerve and this should be the 
rule. While accepting the value of chemo- 
therapy for the control ot prevention of mice 
lion are feel that it can b) no means be a 
substitute for adequate surgery nor have we 
used it in an> wounds except those In sbkh 
are fdt that complete disinfection could not be 
accomplished mechawcalh with normal sahue 
or Ringers solution. In this connection 
Holmes and Mediwax following experiments! 
findings, have warned that s ulfi nil a mi de 
should be used locally with cautioQ in open 
tions in which the nerve trunk Is exposed. 
The) reported that if as much as 3 grams (* 
rather Urge amount under the dremnstauert) 
of this drug were applied along l be tout* of 
the sciatic nerve in rabUts there »ss histo- 
logical and functional evidence of Dervc 
damage even though the nerve was protected 
bv a film of fasda. 

Another important cause of delay ra tw 
suture of divided nerves in World War I was 
tte mxtetting signs of regeneration which kd 
to failure of recognition of the type of lerioc 
jwesent Too much reliance was placed 00 
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Tmel’s sign which was considered by some in 
the earlier work at reconstruction hospitals as 
possessing a high degree of infallibility 1 mie 
and again patients with Imel's phenomenon 
indicating, as was then supposed, regeneration 
of the nerve, w ere found at operation to have 
separated bulbous nerve ends without the 
slightest possibility of regeneration 

Nerve injuries of warfare are usually far 
more complicated than those m civilian life 
Comminution of bone and injury to the 
muscles, large blood vessels and sympathetics 
of the extremities, often are associated with 
the nerve lesion The complexity of war 
v. ounds of peripheral nerves not only adds to 
the difficulty of surgical treatment but also 
constitutes an important factor in the limita- 
tion of functional recovery 

We have seen no case of senous vasospasm 
associated with peripheral nerve injury in 
civilian practice Two cases have been re- 
ported by Colonel J A McFarlane from expe- 
rience in the present war In one case there 
was a bullet wound of the thigh with a small 
hemorrhage of the sciatic nerve and the other 
followed fracture of the tibia and fibula in the 
middle third, without important vascular 
injury in either case One case had a periar- 
terial sympathectomy Both finally required 
amputation of the extremity above the knee 
Obviously, severe vasospasm, if it develops at 
all, would develop shortly after injury but a 
lesser degree of vasospasm may be seen later 
in cases in which the sympathetics have been 
injured In some cases of severe partial nerve 
lesions in civilian practice, showing evidence 
of vasospasm with causalgia, we have used 
injections of the paravertebral sympathetic 
gangha for improvement of the circulation of 
the involved extremity, rehef of pain and for 
its indirect benefit to nerve regeneration by 
improving the peripheral circulation We 
are of the opinion that there might be a 
wider field for the employment of this proce- 
dure in certain partial nerve lesions, particu- 
larly those with causalgia 

As the study of peripheral nerve injuries 
progressed m the Army hospitals m 1919, it 
became evident from a number of operations 
that the nerve lesions as a rule were more 
senous than the clinical study of the patients 


had indicated It may be mentioned at this 
point that the tendency to underrate the 
extent of nerve lesions or even ignore them 
altogether is common in civilian practice A 
more radical attitude toward ex-ploration 
gradually developed in the Army cases which 
showed no improvement It was not recog- 
nized at the time that exploration of a nerve is 
the only satisfactory way to obtain exact 
information as to the true nature of the lesion 
in many cases When there is complete 
paralysis of a nerx'e following gunshot wound, 
we believe that exploration of the nerve should 
be done as soon as the condition of the wound 
is satisfactory If it should be found on explora- 
tion of gunshbt cases that suture of the nerve 
is not required, freeing of the nerve from scar 
may favorably influence regeneration Nerves 
paralyzed by stab wounds should be sutured 
when primary treatment is given 

Exposure of peripheral nerves to obtain 
definite information of the lesion can be done 
with httle nsk to the patient or the nerve by 
those experienced m this type of surgery The 
exposed lesion may be either partial or com- 
plete division of the nerve, or a neuroma in 
continuity If the nerve is partially or com- 
pletely divided, the indications for specific 
surgical treatment are clear However, if a 
neuroma in continuity is present, expert 
surgical judgment may be required to decide 
whether the neuroma should be excised and 
direct suture made or whether the operation 
should consist merely of freeing the nerve 
from its bed of scar or pressure from callus 
formation Obviously, if the muscles respond 
upon faradic stimulation of the nerve apphed 
above the neuroma, neurolysis would be con- 
sidered sufficient Some idea of the regenera- 
tive possiblities of the paralyzed nerve may be 
obtained from the consistency of the neuroma, 
a firm resistant neuroma indicating an imper- 
meable obstruction from mtraneural scar 
Excising of the neuroma and direct suture is 
required in such cases (Figs 3 and 8) It was 
common practice in the Army hospitals of 
World War I, when attempting to make a 
decision as to whether the neuroma should be 
excised or simply freed from scar, to inject 
sahne solution under the covering of the 
neuroma for the purpose of disclosing the 
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condition oflu neural cnotents On tho whole 
the Investigation of ihc nnimrai 1 \ all ap- 
proved procedure* often fail to give satis- 
factory m/nrmatkm a* to how much the scar 
formation will permanent!) olMrucl regr ue l a 
tion It [* generally believed that it l* beat to 
perform a neurolvris In doubtful Case* with 
later resection aoci mture 1/ the neurolyri* fail* 
to restore fu net loo 

Divided nerve* retract leaving a consider 
able pip between the end* which later develop 
boTbou* neuroma*. \\ ide separation of the 
end* may result from too energetic dtbnde 
ment of gunshot wounds b\ those unfamfGar 
with anatomy of the extremity In the writer s 
experience In the Army cues, there wu con 
aiderable separation erf the bulbous ends of 
the nerves at operation In the ma}ont\ of 
cases (Fig j) It is highly desirable at 
the primary treatment of a gunshot wound 
when division of the nerve is recornlaed, that 
the ends of the nerve should be tied together 
to prevent further retraction and enable a 
more satisfactory suture at secoodarj opera 
tioo In a few favorable cases fa which the 
nerve ends are easily approximated a satis- 
factory suture may be done at the primary 
operation for dtafajecting the wound Exlen 
rive dissections of the nerve at this time should 
not be done. 

The problems of nerve suture have centered 
Large!) about methods of approximation of 
the nerve segments without great tension after 
resection of the scar tissue All the methods for 
gaining distance when the nerve ends are 
widely separated are well known and need 
only be mentioned. 

The simplest method for gaining distance 
when the nerve ends are separated b to place 
the extremity in the poatore that will provide 
the greatest relaxation of the nerve This is 
partTcularii sppC cable to the sdatic nerve 
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(fig 6) but h helpful to some tlegrce In the 
suture of all peripheral nerves (figs, q sod » 0 ) 

Transposition of the nerve to a more ihrttl 
coune in some limes neerwan cv*rrfa!l\ m 
ulnar arul mu^culmpjral loiocu. xrilh kt* of 
nerve substance (Figs. 1 and 5) la trans- 
posing the ulnar nerve the trunk is removed 
from its position behind the Internal coodvle 
to a new bed 00 the flexor surface 0/ the fore- 
arm. In the new position, flexing the extremity 
gives axmderable relaxation of the nerve 
trunk. Transposition of the nerve is aho 
useful fa cases of traumatic ulnar neuritis, to 
protect the nerve from further fa fun la 
transposition of the ninar nerve its branches 
to the forearm muscles should be carefully 
protected to prevent additional [mparrnwul 
although In extreme cases, aith conudeabie 
loss of nerve tissue it may be necessary to 
sacrifice certain branches erf the ninar to the 
forearm muscles in order to restore the more 
important innervation to the Intrinsic muscles 
of the hand. 

Gentle stretching of the nerve at operation 
will gain distance to a Gmitcd extent (j cm.). 
In this procedure more force should be used 
on the degenerated distal, than 00 the prod 
mal segment 

Whenever a considerable gap In the nerve 
trunk is dtsdosed at explorattoo or 1 kng 
neuroma in continuity requiring excision b 
exposed ft is moat important to decide before 
excising the scar tissue from the nerve whether 
the healthy nerve segments can be approxi- 
mated without excessive tension by one or 
more of the methods for gaining distance 
nreviouiiv mentioned If satisfactory approx 
imatlon seems onllLeh the limb should be put 
fa the optimum position for relaxation cf the 
nerve and the neuromatous ends tied together 
with heavy silk sutures. Then over a period 
of 3 to 4 weeks the portion of the Drub may be 
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Surgical Treatment of Peripheral Nerve Injuries — 
Claude C Coleman 
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but most of the cases coded in complete 
failure. 

Davis and Pollock scknowledge I be prom- 
ising result of experimental transplantation 
but state that the cflnical result* had been 
disappointing 

It may be that results of transplantation 
can be Improved b> the method advocated by 
Diva ana Cleveland bv later resection of the 
dotal suture Hue of the transplant with re 
suture This procedu re h as also been advo- 
cated tv, Bentley and. HdL We have seen no 
reports of this procedure In cEnJcal cases Such 
a resection of the distal part of the transplant 
was done by the wnter in i case and resu- 
ttrre of the transplant was done (Fig s) 
Studies of the specimen showed penetration 
by the proximal aiooes Into the transplant for 
a distan ce of about i centimeters. The appear 
ance of the remainder of the transplant Im- 
bedded as it was m dense scar certainl) gave 


no indication that functional recoven would 
take place. The interposition of small atrtog 
enous cable transplants suggested by llubcr 
and his associates seems inadequate to restore 
the contmuitj of the larger peripheral nerves 
in man Later exploration oi such transplants 
is likely to show In most cases Impermeable 
barriers of scar tissue 

We believe that there b a field for nerve 
transplantation In defects of small nerve* such 
as the fadal or the nerves of the hand. In 
small nerves the dbtanee would likely be 
short and this would be a matter of consider 
able importance to successful regeneration 
through the transplant Autogenous trans- 
plants rnav be taken from other nerve* of lit tie 
importance Th sucrrv» of transplantation 
of small nerve-* has I teen prm id bv both cEni 
cal and erpmrmmlaJ results. 

When restoration of nerve function i man- 
ifestly impossible and this may be the 
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case in lesions of the posterior interrosseous 
and the external popliteal a substitute for 
nerve action may be found in transplantation 
of the tendons of normal muscles to take over 
the action of those which have been dener- 
vated A familiar example of such trans- 
plantation is in the use of the flexor carpi 
radiahs and ulnans to the common extensors 
of the fingers and extensors of the thumb to 
produce extension of the hand, fingers and 
thumb when the posterior mterosscus cannot 
be repaired 

Certain procedures for nerve repair, such as 
nerve flaps, nerve implantation and direct 
implantation into musde, enjoyed a bnef use 
before the futility of such procedures was 
recognized A very ingenious proposal for 
reuniting divided nerves was suggested by 
Young and Mechwar in 1940 from experiments 
earned out in animals This method consists 
of joining the nerve ends by a coagulated 
plasma cuff So far as I know, this procedure 
has not been used clinically and it would seem 
to have definite limitations because of the low 
tensile strength of the cuff which makes it 
unsuitable for clinical cases Perhaps a com- 
bination of plasma cuff and suture might offer 
some advantages in certain cases 

It is universally agreed that direct suture of 
healthy nerve ends is the only satisfactory 
method of repairing divided nerves The 
wound should be well healed although Ballance 
and Duel appear to have found infection no 
obstruction to regeneration in the grafting of 
a facial nerve following mastoid operation 
The technique of nerve suture has received 
considerable attention and at the present time 
it is essentially that generally used m the first 
World War We have seen in the literature 
only a few variations from this technique and 
these apparently are not of sufficient impor- 
tance to affect materially the results of suture 
Practically all writers on nerve suture recom- 
mend exposure first of the nerve trunk above 
and below the scarred area with later approach 
to the lesion itself A tourniquet is not only 
unnecessary, but it may produce further 
serious damage to the nerve and muscles of 
the extremity 

The writer has always used fine interrupted 
silk suture for approximation of the epineu- 



Fig 11 Partial division of the left median nerve by 
glass There is practically no loss of nerve substance 
a, “Y” shaped laceration of the wrist No tendons were 
diwdcd, b, suture of the divided portion of the nerve per- 
formed a few hours after injury 

num with one No 00 plain catgut or fine silk 
intrancural tension suture passed through the 
nerve about to 2 centimeters from the ends 
to hold the segments in apposition while the 
epineunum is being approximated and to main- 
tain accurate approximation after suture (Fig 
13) The relaxation suture is unnecessary when 
there is no loss of nerve substance as in stab 
wounds operated upon before retraction takes 
place (Fig n) 

Recently fine steel -wire sutures have been 
proposed by Colonel W V Cone at the 
Canadian Neurosurgical Hospital, Basing- 
stroke Other surgeons, notably Lt Colonel 
R Glen Spurlmg, use tantalum ware instead 
of silk as a suture material It is claimed by 
those who have used tantalum that it is less 
irritating than silk and a further advantage of 
tantalum is that the integrity of the suture 
line may be demonstrated by later x-ray 
examination We think the second point is of 
some importance, but we have not been con- 
vinced that tantalum has advantages over silk 
in so far as the functional results obtained are 
concerned 
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In the approximation of nerve aegmenls for 
•attire It his always termed Important to the 
writer to maintain tbe Dotmal ahneroent of 
the nerve as nearly u possible In order to 
prevent rotation of the nerve daring auture 
wc have placed fine silk knots rot be cpuwimum 

in the same plane above and below tbe level 
of tbe lesion before the nerve It removed from 
It* bed of tear tissue. The appearance of tbe 
nerve ctkU may sometimes famish Informa 
tlon at to the normal alinement Therefore 
tbe nenv end* should be carefully Inspected 
for corresponding blood veaaels In either teg- 
mrn t to Indicate tbe correct pattern of the 
approximated nerve The importance of 
preventing rotation li perhaps greatest In 
tboae nerve lesions in which httle of the trunk 
haa been lost Because of tbe rather rapwfly 
changing topagreph) of the nerve trunk 
torrioa of tbe nerve segments n of leis fmpor 
tancr when a considerable gap extats 

The dissection and marupnlatlon of the 
nerve trunk In freeing it from tear tbsue 
should be done with great gentleness and 
much care b necesaary In some cases to avoid 
Injury to important branches Imbedded in 
dense scar 

In preparation of the nerve for sutcirc scar 
tissue U removed from the neuromatous ends 
In thin serial sectiooi with a razor blade held 
In a bemostat each section being rarefulh 
Inspected for scar tissue and nerve fiber*. As 
the section approaches beahhv nerve bleeding 
from tbe nerve Increase* and tbe funiculi 
become apparent It seems unnecessary to use 
any chemical to Identify the nerve fibers thus 
exposed They should be recognized with the 
naked eve before tbe nerve Is considered 
properly prepared for suture The end of the 
nerve when prepared for suture should be 
smooth with no irregular projection of the 
fonknlh Hemonbage from tbe nerve ends 
mav be controlled by gentle pressure with wet 
cotton pads or temporary appbcatioa of a 
muscle graft Accumulation of blood beta een 
the sutured segments mflitates against fane 
tioftal recover, The tpmeurium la carefully 
aprwonmated with Interrupted sutures of 
arterial sflk after complete berawtani of the 
nerve end*. The original!;, placed Intraoeural 
suture should then be tied with sufficient tea- 


6 to relax the intervening nerve trunk sol 
bring Into accurate apposition the cut surfaces 
of the nerve end*. In very small nerves such 
as a branch of tbe fadal an epf neural suture 
tna} be impracticable Careful end to-erul 
approximation of tbe nerve segment* with • 
fine througb-and through suture Is usually 
sufficient In such case* (Fig 13) 

\ arious types of material hair been used to 
protect tbe sutured nerve from In xiion In 
scar tissue c: purhog recently has been wrap- 
ping tbe line of suture with tantalum fofl Tbs 
has not been used sufficient I) long to deter 
ml r>e its effect 00 r e ge ne ra tion. Iuthe writers 
opinion, it Is doubtful that any nerve wnmng 
accwnpQsbes the purposes for which It b 
intended It b rather wtdelv IteGexed tbit 
instead of protecting the nenv from scar 
tissue wrapping materials often increase kit 
formation, fa most cases complete hemostasis 
of the wound and pladng the nerve In a 
musde bed wffl assure minimal scarring about 
the nerve In certain cases In which the nerve 
has been mobilized for some distance or w ben 
the soft tissue support has been etterairr+r 
deal roved It is poaidble to give some protec 
tlon to tbe nerve b> placing a well vascular 
bed pedicle of fat beneath It Oaring from 
small vessels may be controlled by coagulation 
with the elect roacrgi cal unit and this mate- 
nahv shortens the time of operation. 

The repair of partial detects In peripheral 
nerves is most email) done In the sciatic in the 
middle portion of its coarse where one cf the 
rarntw constituents may be divided without 
Injur) to tbe other (Fig 7) In such cases the 
repair of the nerve trunk Is effected br tepan 
tvon of the nerve trunks above and below the 
lesion to prevent excessive angulation of the 
undamaged companion nerve b) suture of tbe 
divided trunk. The difficulties of repairing ■ 
partial lesion are greater In cither Denes In 

view of the fact that a single nerve trunk nmt 

be ipbt kmgUodinaOv ■hove and below the 
lesion la order to approximate that portion « 
the Derve which has been severed. Thus • 
certain amount of damage to the nerve Irani 
above and below the k®oa Is Inevitable tnd 
It b better In caies when tbe lesion I* alnscwt 
complete to divide the nerve entirely and 
follow tbe technique of direct sut re. 
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A rather frequent type of injury which 
should be mentioned, though not usually 
requiring operation, is injury of the muscu- 
lospiral nerve in fracture of the humerus A 
temporary paralysis is not uncommon, but 
spontaneous recoven occurs in a large major- 
ity of cases Operative reduction and fi\ation 
of the fracture should be done carefully to 
avoid further damage to the nerve In some 
of these cases, forcible traction from displace- 
ment of bone fragments and subsequent scar 
tissue formation max damage the nerve over 
a considerable distance The nerve may be 
scarred, flattened and attenuated, and satis- 
factory operation upon the nerve may be a 
procedure of great difficulty 

Injury to a nerve trunk by severe traction 
presents rather difficult problems in treatment 
It is unusual for the nerve trunk to be com- 
pletely divided by the traction force but in- 
jury to the nerve may extend over a consider- 
able distance, making it difficult if not im- 
possible to determine how much of the nerve 
has been damaged Nerve traction injuries 
are not uncommon in external popliteal nerve 

Following suture of a nerve, the extremity 
should be kept in the proper position for the 
maximum relaxation of the nerve and this 
position maintained by a plaster cast for 2 
weeks We beheve that a longer penod of 
plaster fixation not only is unnecessary' but is 
detrimental in that it interferes with physical 
therapy We have never had a suture line 
rupture except on one occasion during opera- 
tion when the limb was dropped by an inatten- 
tive assistant 

The care of the paralyzed extremity is of 
greatest importance both before and after 
operation The effects of massage, electro- 
therapy, and passive movements have not yet 
been agreed upon Massage is generally re- 
sumed after the 3d postoperative week, and 
the writer beheves it to be helpful Moreover, 
it produces a better mental attitude in pa- 
tients, many of whom will be under medical 
care for months The effects of vitamin defi- 
ciency in its relationship to regeneration of 
peripheral nerves has been considered and 
deserves further investigation The fact that 
nerve tissue m general may suffer in vitamin 
deficiency naturally leads to the consideration 



Tig 12 Incision for exposure of high lesions of the 
musculospiml, mednn, and ulnar nerves It is often neces- 
sary to divide the tendon of the pcctoralis major muscle 
The incision is ucll auaj from the axilla Should approxi- 
mation of the arm to the chest be ncccssar> to relieve ten- 
sion on the nerve, the shin incision is sUll accessible and 
may be readily sutured 

of the effects of such deficiency' in the recovery' 
of nerve lesions 

The splinting of paralyzed muscles is a very 
important part of the treatment of peripheral 
nerve lesions in combination with the surgical 
repair as well as in many cases when surgical 
treatment is not required This important 
adjunct is often omitted m civilian practice 
The splinting should be continued until 
muscle function is sufficiently restored to pre- 
vent the stretching of the paralyzed muscles 
The most favorable nerves for splinting are 
the musculospiral and anterior tibial The 
splints devised by R C Buerki at Cape May 
for these two nerves incorporate all the require- 
ments of successful support and have been 
used by the writer in preference to all others 
In cases following sciatic nerve suture, a 
splint, hinged at the knee, may be used which 
will permit flexion of the leg, and at the same 
time, limit extension sufficiently to prevent 
excessive tension on the suture line Such 
splints are easily applied and were used in the 
cases of the first World War 
Peripheral nerve injuries in civilian practice 
requiring operation are most often caused by 
sharp instruments and fragments of glass with 
little loss of nerve tissue or destructive asso- 
ciated injuries With adequate primary treat- 
ment there should be no infection of the 
wound Under such conditions the best pos- 
sible functional results should be expected 
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Although voluminous liters tore ol *ir In- 
juries of the peripheral nerve* accumulated in 
tbejiar* from 1919 to 1934 suhsequ rat nerve 
Injuries of civilian life have apparently re 
coved little attention In airrent medical liter 
attire 'despite their importance and the almost 
ideal conditions surrounding the treatment 
oi Rich lesions. 

In actual practice the treatment of nerve 
lesion* resulting from transportation and 
industrial acddents In civilian life n far from 
satisfactory chiefh because of inexperience of 
those irbo attempt to carry 00 1 the pnmarv 
treatment of the wound and the failure to 
male adequate use of physical therapy in the 
period of regeneration In aome cases tendons 
are sutured and the skin closed without inves- 
tigation of the ner v es in the held Doe most 
conclude that the surgical treatment of lesions 
of peripheral nerves produced in avQian ocru- 
pituxu has not benehted to the degree which 
should have been expected from the inform* 
tion gamed in the stud} and treatment of 
nerve Injuries in the first World War \ com 
moo peripheral nerve injur} seen in private 


practice is one just above the wrist involving 
the tendon* and the ulnar or median or both 
of these nerves. This disabling Injun Is one of 
vast importance to the Individual and too 
often the treatment of such a wound requir 
mg as ft does high operative skill, Is entrusted 
to some inexperienced member of the home 
staff ‘xvondirv operations not jDfrrquenilv 
dtsdoac suture of the median nerve to the 
palmaris kmgus or the ulnar to the flexor carjf 
uinans tendon Such errors are deplorable 
The diagnosis of division of a nerve can be 
made tmetjoivocalh a ben a stab wound in the 
region of a nerve is followed b} Immediate 
paralysis of the nerve If this proof of nerve 
division is kept In mind bv those without 
special training In neurological surgery dt 
sided nerve* would not *0 often escape drier 
tion m the primarv treatment of the wound 
but it seems too much to expect that tbe 
differentiation will be made between tenders* 
and nerves b> inexperienced oner* ton. The 
associated division of tbe tendons in la cm 
dons above the wrist mav mask the rmptoe® 
of a nerve lesion and also sertoaslv impair the 
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functional success of nerve suture One often 
sees lacerations m the region of the parotid 
gland sutured without any effort having been 
made to find the facial nerve at the primary 
operation even though the patient was unable 
to close his eye or retract the corner of his 
mouth Identification of the nerves at the 
time of primary treatment is much easier than 
it is later on when scar tissue has developed 
It is almost incredible that there should be 
so little unanimity of opinion as to just how 
much may be accomplished in the restoration 
of function of peripheral nerves under ideal 
conditions m the human being The improve- 
ment of nerve function by direct suture, often 
described as satisfactory recovery, is a matter 
of common observation, but no criteria of 
recovery have as yet been formulated from 
which a clear impression can be obtained as to 
what permanent residual effects persist fol- 
lowing nerve interruption In other words, 
the terms which have been used to express the 
end-results of suture of divided nerves convey 
no uniform meaning They are, therefore, of 
little value in estimating precisely the degree 
of functional recoverv following nerve suture 
It is obvious that the final results of nerve 
suture are impaired by severe associated 
injuries or when suture is long delayed, but 
even in those cases in which the nerve lesion is 
the only important one, as in many cases of 
civilian practice, and the nerve is sutured at 
the primary treatment of the wound, there are 
certain residual effects of nerve interruption 
which are permanent Inherent defects of 
regeneration of nerves have been discussed by 
Stopford, Cajal, Ford and Woodhall and 
others who have called attention to misdirec- 
tion of downgrowing nerve fibers from the 
proximal segment Accurate ahnement and 
suture will not prevent straying of these fibers 
Many regenerating fibers intended for one 
domain of the nerve field may find their way 
into another to the confusion of the normal 
nerve pattern Because of the excessive 
number of regenerating axis cylinders, un- 
doubtedly many wall find appropriate path- 
ways and reach their proper terminals, thereby 
restoring function of the nerve considerably 
Head, m his classical experiments on the 
cutaneous branch of the musculospiral nerve, 


m his own arm, found persisting confusion in 
discriminative perception of certain types of 
penpheral stimuh 

Regeneration after anatomical division of 
the facial trunk is invariably followed by mass 
movements The best explanation of this is 
that straying of regenerating fibers binds the 
muscles of expression into a functional unit 
incapable of the dissociation of action essential 
to emotional expression It is very doubtful 
that re-education has any beneficial effect 
on such a permanent distortion of the nerve 
pattern, and it is highly probable that 
too much effort at re-education may make 
matters worse 

Perfect results in the treatment of penph- 
eral nerve lesions may never be obtained, 
but this in no way should detract from the 
importance of continued study of the whole 
problem of nerve regeneration and search for 
the best methods of treatment 

An unrivaled opportunity for the advance- 
ment of knowledge of penpheral nerve injuries 
was lost after World War I through the failure 
to have the end-results of treatment of the 
Army cases assessed by those competent and 
interested in such lesions After soldiers were 
discharged from the Peripheral Nerve Centers 
the subsequent care was assigned to other 
organizations No satisfactory followup sys- 
tem was instituted Valuable as was the 
information accumulated from the study of 
approximately 4,500 nerve injunes by compe- 
tent personnel, the investigation lost most of 
its worth through the failure to determine the 
ultimate results of treatment The wnter 
must admit that with few exceptions, he 
received only impressions as to the results of 
the Cape May and Staten Island series It is 
hoped that such an opportunity will not 
again be lost in dealing with nerve injuries in 
the present war, but that some effective plan 
for penodic surveys of these cases for at least 
3 years after surgical treatment will be put 
into operation with a published final report as 
to the results of treatment 

The criteria of recovery of penpheral nerve 
mjunes should be standardized with applica- 
tion of appropnate cntena to each individual 
nerve The extent of functional disability 
following adequate surgical treatment of nerve 
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Although vohiminooa literature of war m 
juries of the peripheral nerve* accumulated in 
the vears from 1919 to 1914 subsequ eat nerve 
injuries 0/ a\ilaB Efe have apparent lv re 
crived little attention in current medical liter 
ature/despite their Importance and the aim oat 
Ideal cootbUons surrounding the treatment 
of Rich lecona. 

In actual practice the treatment of nerve 
lesion* resulting from tramportatioo and 
mdurtnal accident* in avilian Life 1* far from 
satis/acton chiefh because of inexperience of 
thoae mho attempt to cam out the pnmarv 
treatment of the wound and the failure to 
make adeejuate u*e of phvccal tberapv in the 
period of regeneration In some cases tendon* 
are sutured and the ikxn dosed without inves- 
tigation of the nerves in the field One must 
conclude that the lurgical treatment of lesions 
of peripheral nerves produced in civilian occu- 
pations has not benefited to the degree which 
should have been expected from the informs 
bon gained In the studv and treatment of 
nerve injuries in the first \\ 01 Id \\ ar \ corn 
moo peripheral nerve injttrv tern in private 


practice is one just above the wrist Invol 
the tendon* and the ulnar or median or i 
of these nerves. This disabling injury k cn 
vast Importance to the Individual and 
often the treatment of such a wound, ret 
ing as tl does, high operative skill Isentru 
to some inexperienced member of the b 
staS c *ctmdar> operations not infttque 
disclose suture of the median nerve to 
palmaris lorigus or the ulnar to the Bexor c 
ulnari* tendon. Such errors are depforabl 
The diagnosis of division 0/ a nerve cai 
made onequivocalh when a stab wound in 
region of a nerve it foil owed by immed 
para! v*s* of the nerve If this proof of n 
division 1* kept In mind bv those ait' 
special training in neurological Birger) 
vided nerves would not so often escape d 
boo in the pnmarv treatment of the wc 
but it seems too much to expect that 
differential tor will be made between ter 
and nerves bv inexperienced operator*, 
associated di ision 0 4 the tendon* in b 
boos above the wmt may mask the symj 
of a nerve ledon and abo serious!) imp* 
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U PON the walls of the Medical Field 
Service School at Carlisle Bar- 
racks, there is inscribed the basic 
purpose of the medical officer of the 
United States Army, “Conserve the Fighting 
Strength ” Every effort of the medical de- 
partment is bent, in time of war, toward the 
fulfillment of the principles expressed in this 
decree 

War has been defined as a traumatic epi- 
demic World War I was strictly a trench 
conflict where wounds were sustained in the 
presence of highly manured soil where gas 
gangrene was an ever present menace The 
present conflict involves motorized, mech- 
anized warfare with mobile fighting where the 
principle of taking the doctor to the patient 1 
and not the patient to the doctor is in vogue 
Generally speaking, wounds in time of war 
come primarily from bullets which, in the 
present conflict, have a higher velocity with 
greater explosive action than we saw in the 
last conflict The high velocity bullet does 
not, as a rule, carry clothing into the human 
body but that bullet, in spite of its high 
velocity, is unstable if it meets with some ob- 
struction and is apt to tumble or fall over in 
its course of flight within the body when its 
nose or point strikes bony resistance Vanous 
types of wounds can be expected from differ- 
ent types of bullets The German ammuni- 
tion belt examined from captured German 
planes, has been shown to have five types of 
bullets placed in rotation on the belt in the 
following order ball ammunition, armor 
piercing bullet, armor piercing bullet with 
tracer, armor piercing bullet with incendiary, 
and explosive bullet This analysis of German 
ammunition as published bv the British Army 
shows, immediately, the vanous types of 
bullets that are productive of wounds of war 

Presented before the War Sessions of the American College of 
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Bursting shrapnel produce lacerated wounds 
that frequently carry particles of clothing in 
the course of their transit Also, bombs frac- 
turing in the presence of buddings complicate 
the situation frequently by inflicting injuries 
from flying glass 

The bayonet wound is, of course, rare as 
compared with that from bullets and bombs 
but we do have bayonet wounds from hand 
to hand fighting This is particularly true of 
the Japanese who tram their troops to charge 
after throwing hand grenades The Japanese 
hand grenade, less powerful than the German 
or our grenade, stuns rather than destroys 
The Japanese soldier follows up the grenade 
attack with the bayonet Whether the Avound 
be of bullet, shrapnel, or bayonet, it is con- 
sidered infected 

First aid to the wounded on the field is 
specific and limited in its scope It involves 
the use of a simple dry dressing, the control 
of hemorrhage, and the application of a 
tourniquet when necessary Stress is placed 
upon the importance of applying the tourni- 
quet at the most distal point and making a 
note to that effect on the forehead of the 
soldier, or on his casualty card This is essen- 
tial, for the man being returned to the rear 
may be unconscious and the presence of 
a tourniquet overlooked unless properly 
marked All chest wounds are closed as an 
emergency measure Except in head injuries, 
pain is controlled with large doses of morphine 
sulfate, care being taken to mark its ad- 
ministration on the casualty card of the m- 
lured soldier The old rule of splinting them 
Avhere they he applies in war surgery and a 
bayonet or gun stuck in the ground as a guide 
is an essential part of the first aid technique 
which makes the location of a wounded man 
apparent to the litter bearers 
Evacuation of the wounded is based upon a 
general principle as illustrated in the enclosed 
diagram (Fig i) It is recognized, and must 
be considered as paramount, that a basic 
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Injuria depend* on the nerve involved It fs 
general! \ believed and this has been the 
writers experience that the masculospiral 
leads in the degree of recover} following suture 
There ere several reason* for thh, one being 
that the nerve U predornlnanth motoT serve* 
■ coarse function and in lU action as a stabil- 
izer of the hand make* possible normal motor 
function of the median and ulnar 

The degree of per m anent disability in the 
hand following division of the median or ulnar 
nerve will depend to a considerable extent on 
the occupation of the Individual M ork not 
requiring discriminatory or fine movement* of 
the hand mi) be done with little handicap 
while other occupations such as typang would 
be difficult if not impassible. Obvious Emits 
tions of functional recover y are Irapoeed by 
chances which take place in the denervaied 
muscles partJcularh in the intrinsic mnsdes 
of the hand Atropfc) of varying degree Is an 
inevitable result of muscle denervation re 
gardless of the time suture Is done or measures 
instituted to prevent its development This 
atrophy of hand muscles remains a permanent 
stigma of denervation following median and 
ulnar lesions. Periarticular fibrosis of the 
fingers, espedallv m severe partial lesions, 
frequently contributes to permanent impair 
roent of function in the hand and mars the 
results of otfcrrwbe successful nerve suture. 

Further p ro gres s in the treatment of pe 
npberaj nerve lesions will undoubtedh result 
from the experience* of the present war 
through prevention of infection which will 


permit earlv exploration of the injured rent 
b> experienced neurological surgeons. UnJn* 
howevrr precise criteria for evaluating ti* 
end- results of surgical treatment of Woos oi 
individual nerves are formulated with *vs 
tematic postoperative supemsoo, earned out 
bv competent groups for at least 3 years, the 
results of operation 00 peripheral nerve Worn 
will remain largely a matter of Impended 
rather than precise knowledge 
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Fig 1 Wound location chart for armored units in the 
Middle East. 


It is an accepted fact that over 50 per cent 
of wounded men faLl in the so called lightly 
wounded category The division of men light- 
ly wounded and those seriously wounded 
should be the responsibility of the semor 
surgeon Lightly wounded men can be treated 
at the rate of approximately 10 cases per hour, 
whereas a single senously wounded man re- 
quires at least r hour for his treatment The 
semor surgeon must direct the priority or 
right-of-way for the disposition of injured 
men Restoration to active service of as many 
men in the quickest possible time is impera- 
tive More than this, time lag must be 
eliminated if possible, keeping in mind the 
so called golden 6 hour period The guiding 
hand of the senior surgeon is an essential and 
necessary duty which is of the utmost im- 
portance 

The surgical approach to the wounded is 
preceded by x-ray examination which has, in 
recent years, been standardized by Colonel 
DeLonmer who has established, in field units, 
a biplane marker with an onentation device 
whereby the exact location of foreign objects 
within the body of the injured soldier are de- 
termined by tnangulation The Enghsh, m 
their statistical reports, state that they have 
removed 95 per cent of all foreign bodies in 
their gunshot and shrapnel cases 



Fig 3 American modification of English method of 
evacuaUng injured men from tanks Web belt slipped up 
under armpits 

Prior to surgery all wounds are cleansed 
with soap and water, every effort being made 
not to wash dirt into the wound The use of 
nommtating cleansing was popularized after 
Dunkirk when it was found that men remain- 
ing in salt water over long periods of time were 
found to have very httle infection in their 
wounds A wide incision including the deep 
fascial layers, d6bndement, removal of foreign 
bodies and fragments of clothing, with the 
dusting of crystal sulfanilamide and the ap- 
plication of vaseline gauze dressing completes 
the wound toilet No suturing and the use of 
immobilization by casts m extensive soft 
tissue wounds as well as fractures is advocated 
Casts should not be applied to men who are 
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scheme erf evacuation t» essential to id u i 
foundation for a compromise or changed plan 
in\ the presence erf conflict- In other word*, 
the Ideal scheme of evacuation ai worked 
out and demonstrated mav hart to be con 
siderabh modibed In time of war How 
ever the general prindpJes erf the ideal 
acbemc must form the basic background for 
proper evacuation and treatment of the sick 
and Hounded 


Treatment m the collecting clearing encu- 
atioo. or surgical stations must follow * 
thorough! understood principle The chief <* 
senior surgeon of ail of these units shecJd set 
as liaison officer deciding the pHorftv for it- 
eration. obaervatioo, evacuation, or treat 
mrnt for shock of aD wounded men The 
proper dass beat ton as to the treatment 
of aD wounded men is of the uttJK*t im- 
portance 
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to be transported b> witer ahere ships are 
subject to sinking bv encrav action A cast 
absorbs water when men are thrown into the 
ae* and acts as an anchor Therefore Tbornai, 
Cramer wire and wooden splints shou Id be used 
under these and appropriate drcumstancei. 


Emergence each surger\ of wounds mvoJr 
ing injuries to nerves calls for the apprtrnms- 
troo of the nerves with a single soture to a ut 
second* r\ repair Bone fragments should be 
removed from corn pound fractures. AD J* 11 
cavities should be dosed the soft parts bncj 
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left open Client and head wounds call for 
dfibndemcnt and closure 
As a matter of companion, I quote from a 
letter written to mv father during action on 
the Champaign sector in World Mar I 
' Our work usually got- on as follows IUforc a 
drive is contemplated word reaches us through 
rumor or official notice If either of these fail the 
barrage put dow n for era! hours before an attack 
is so s L \ ere a_s to be unmisnl able \\ ith this warn 
ing everything is gotten reads The wounded arc 
gathered together b\ stretcher luarers and taken to 
the regimental aid stations The function of these 
organizations is threefold thes examine csers 
wound and control hemorrhage b\ first aid means, 
sccondls, gisc a prophs lactic do«c of antitctanic 
serum, and lastls, and most important divide the 
cases into transportable and nontransportablc 
groups \onlran=pnrtable eases arc those requiring 
immediate attention and arc sent at once to the held 
hospital b\ means of trucks, etc Our field hospital 
(clearing station) receives wounds of the head, 
chest, abdomen, and serious extremity complica- 
tions Transportable cases are sent back to the 
evacuation hospital Thus the field hospitals (clear- 
ing stations) get few cr and more senous eases vv hereas 
the evacuation hospitals do more work of a less sen 
ous character Consequently the average mortalilv 
of a field hospital ranges about to percent and the 
evacuation hospital, 5 per cent This mav be said 
lobe an excellent av crage, in other w ords, a minimum 

“ \ ease of the nontrahsportablc group usually 
passes through the following stages He is scvcrclv 
wounded and remains v here he falls for a van ing 
penod of time Txposurc, lack of food and water, 
combined with pain and a rough nde, add the ele- 
ment of shock These cases, if operated upon at 
once, invanably die, so that tlicv arc placed in a 
shock ward, stimulated, warmed up until thur con 
dition is improved and their chance of recover} 
enhanced 

"Head injuries arc usuallj left alone except for 
debridement unless active hemorrhage is going on 
with signs of cerebral pressure 

"Chest wounds, which of their vtrj nature arc 
senous, are usuallj treated bv simple closure )la 
chine gun wounds and small shrapnel penetrations 
arc closed after debndement These openings in the 
chest arc closed at once at the first aid stations 
without anesthesia, for if allowed to remain open 
the} produce the so called mediastinal flutter which, 
in turn, results in severe shock 

"Wounds of the abdomen of course call for im 
mediate laparotomy and repair Most cases vv ill not 
permit of intestinal suture and an artificial (tempo 
rar>) opening is usually advisable I very ease of 
intestihal anastomosis done in this hospital has 
resulted in death 

“Severe extremity wounds are treated by amputa- 
tion or repair by dfbndement The circular method 
of amputation is advised 


"\\ nr surgerv permits of radical ri'-ks Operating 
tune is a most important climcnt and forty minutes 
is the average maximum period .allotted Cases 
brought m here and kept on the table for over an 
hour will die 

“The avirtgi case vuth multiple small wounds 
shows much more shock than many of the seriously 
wounded ' 

Vlthotigh 110 statistics arc as xct available 
all information points, 111 our present conflict, 
to a mortality rate under ^ per tent 

Burns are playing a large r 61 c in tin trail 
matic epidemic of this war Burns arc un- 
deniably wounds should be treated as such 
and we, as surgeons should apply the funda 
mental medical principles of wounds to burns 
The flash and blast burns produced by a wave 
of flame pressure frombombsnnd torpedoes are 
now well known This pressure v\avc of fire 
occurring on shipboard, and frcqucntlj on 
land, is accompanied with such force that it 
often knocks men off their feet Interesting 
enough, evidence of this is shown by the fact 
that the back of the scalp of sailors subjected 
to blast burns, is entirely bald where the hair 
and scalp has come in contact with the deck 
'flic metal deek is so heated b) the blast of 
an exploding bomb or torpedo that it will burn 
the unprotected parts of the body upon con- 
tact Bomb blasts have both a pressure and a 
suction wave Pressure from bombs produces 
pulmonary injury if an indivadual is close 
enough to receive a force of a hundred pounds 
per square inch Carbon monoxide poisoning 
must always be considered a possibility in the 
close proximity of a bursting bomb 

A new type of burn has come into the pic- 
ture m this war, namely, phosphorous burns 
These burns arc produced by incendiary' 
bombs and tracer bullets T he burn giy'es a 
gray ish white reaction which many times pro- 
duces vapor arising from the wound Ibis 
type of wound is extremely painful, without 
blistering, has a prolonged period of healing, 
and tends to become septic 

T he therapy of burns, together with the 
various protective and healing agents ad- 
vocated, indicates onlv too well that the final 
word has not been said m the treatment of 
this condition All agree with the theory of 
treating the patient first and the burn second 
There is no controversy in the use of morphine 
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to control pain plasma in tbc presence erf 
abode, ind oxygen, espedalK In blast boras 
to combat a no x em ia. In the local trcatrrwnt 
the fundamental principle of considering a 
burn a wound has become universally ac 
cepted. The use of masks rubber gloves, and 
sterile gowns Irr nurses and doctorsln dressing 
bums n imperative to guard against Infection 
DAridanent with soap and water under 
morphine sedation unquestionably gives tbe 
best result 

Controversy still exist* io tbe use of the 
tanning methods formerb, In vogue before the 
war began and which received tremendous 
impetus at the Pearl Harbor Incident An 
eschar artificially produced is known to inlure 
tbc epithelium of tbc skin and frequently 
nurtures Infection with disastrous results, cs 
pedall) to the flexor surfaces of tbe body the 
face and the genitals. On tbe field of battle 
when tannic acid is applied locally to men 
later transferred from the forward positions to 
the roue of interior infection has frequent!) 
developed and spread under the eschar pro- 
ducing a serious and irreparable final outcome. 
Tbc constrictive effect of the tanning eschar 
often results In the loss of tissue of tbe noae 
and the top of tbe ears. It also frrouen tly 
interferes with the drculstioo of the cv 
trend ties. 

It is a reported possibility that tanning may 
have a toxic effect on the Ever but the final 
constrictive effect of the tanning processes 
causing further injury to tbe epithelium plus 
the danger of infection which results in con 
tract um, has condemned this method of pro- 
cedure so far aa military surges) is concerned 
Tbe same rule applied to other tanning meth 
od* such as the triple dyes and fickreD 
solution 

Because of this entire situation the Army 
has published a Mar Department directive 
advising the use of bone add ointment or 
sterile vaseQne supported bs the pressure 
bandage This method of treating boras was 
popularised during the recent Boston fire 
catastrophe and since has proved to be moat 
effective In time of war simple bori add or 
sterile vaseline gauxe may be applied with 
pressure bandages and allowed to remain on 
tor a period of 10 dava before they art re 


moved Tbe sulfa drugs should be ad- 
ministered orally or Intravenously in 
tloc with the pressure bandage method ol 
treatment In this connection. It his been 
demonstrated that the serum rerocmd from 
burn bhrters contains the tune amount of 
sulfa concentration as the circulating blood. 
Therefore, It is quite apparent that the con- 
trolling Influence of the sulfa drag b t*len to 
tbe site of the burn through tbe blood stream 
whether the drug Is given by mouth or applied 
locally The use of sulfa drugs incorporated 
In an off base of 6 per cent sul/anflurude or 
cold cream and lanolin makes an Weal tint 
ment for the local appCcatioQ to burns and 
has received excellent results In the hands of 
those men who have used this type of treat 
ment 

Equally good results can be obtained by the 
application of ft simple boric arid ointment 
vasekne or salla Incorporated off last dressing 
to the face with or without pressure bsuvdagrt- 
Ai though It b advtiable to dfbrkie contain! 
nated bums at tbe den ring stations, dfbrrie 
ment can be diml nated and tbe ointment ap- 
plied imnxdatdy to tbe burned sarfact. Men, 
when it b poadble should be encouraged to 
return to duty with Instructions to have the 
born redressed m a period of about 10 days. 
Redressing b best done under water so is to 
efiminate pain. 

Finaih in Its definitive treatment, team 
of mem specially trained la the care of bom* 
should be established. Burned soldier* tit 
helpless, cannot eat or dress themsdres, and 
need a girat deal of nnderstandlDg and coo 
si deration. It has been noted that tbc *kln 
surfaces, upon healing are especially sensft e 
and that men will go through the wards bold- 
ing their hands up h\ the air to avoid Imlatwc. 
To help this situation olive off can tw sppfied 
to the skin. It b also very useful to fit these 
patients with gloves to protect the sensitive 
■kin until It becomes hardened to the external 
atmosphere Obviously early skin graft b 
indicated in all third degree bums. 

Bums Involving the mucous membrane of 
the naul pharyngeal surfaces frequently re 
quire tracheotomy in their treatment. Tta* 
i_boald be borne n mind in addition to the 
use of oxygen for this type of hum. 
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5URGER\ GYNECOLOGY AND OBSTETRICS 


British and American Armies To facilitate 
evacuation and to control pain morphine In 
ready to oae “syrettes a supplied to all mem- 
ber* of oor tank crews The English go a step 
further when evacuating seriouriv wounded 
soldiers hj using chloroform Incorporated In 
gauze to eliminate the problem of pain and 
discomfort 

Modern warfare with its quiet, brutal 
destruction on a maja scale Involving speed 
force and endurance has called upon the 
mffitaiy surgeon to sue his initiative and re 
sourctfulnrn in a resilient aggressive manner 
Mobile warfare has been applied to the evaru 
atlon ol the rich and wounded so that the air 
plane as wed as the motor vehidc is respond 
bk for thdr rapid transportation to hospital 
centers. This, with eariv treatment, plasma 
and the sulfa drugs, in part accounts for the 


remarkable low mortal] tr rate of the pres- 
ent war In a former paper I stated and 
itiH maintain that the baric reasons foe tbe 
sucreas of the medical department of tie 
United States Army has been superior leader 
ship with the preliminary medical titirii* 
that has qualified men through the variom 
specialty boards, the American College of 
Surgeons, and the American College cf 
Physicians, to do excellent surgm After all 
is aald and done good snrgerv based cc sound 
medical principles is responsible to a larger 
degree for the record that has been made bv 
the medical department of tbe United States 
Ann) As nevrr before la tbe history of man, 
tbe medical department Is conserving the 
fighting strength.” 
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static from silent primary lesions. In 163 0/ 
the* cases, the silent primiry leslocs were 
eventually dfacoveml «nd proved b\ bloprv 
while 55 cues h*d to be ccusldered u (noon 
dashre since no priman lesions were ever 
discovered It should be noted that this din 
leal material is not uniform in character and 
significance for example at one extreme are 
found the cases 0/ those patients who sought 
medical advice complaining ool\ of cervical 
tumors (enlarged cervical lymph nodes) while 
disregarding slight symptoms of a primary 
lesion. Such disregarded symptoms can some 
times be eEdtcd and the primary growth 
immediately found hj the examining phnri 
oan. At toe other extreme are the cases of 
thcoe patients complaining onl\ of cervical 
tumor* in whom small pnmar> lesions were 
discovered only after repeated and careful 
examinations and a dcla\ of from 1 to 1 years. 

DejCmf en The ttnt qma ntn that lymph 
nodes are diseased from am cau* b an m 
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crease in sue and It b onlj when defin (c en- 
largement has taken place that fuch other 
characteristics as cooabteDCV tenderness, mo- 
bility or contour can be of modi diagnostic 
significance. In a discussion such as the prev- 
ent one It would be useful therefore ii 0 at 
could specify the normal tire of each of the 
various lymph nodes ^or at least of the rain 
nodes) so as to permit a definition of a hat 
should be considered abnormal enlarg em ent 
Unfortunate!} no exact rule can be given In 
thb regard Consequently before proceeding 
further itbneeessary to define* hat busainf 
understood b> the looae term* lyrophadeo- 
opathy and “enlargement of lymph nodes. 

For practical purposes it may be asnzrrd 
that when a poyvaan stales that Ivroph 
nodes are enlarged he intends to Indicate 
that they are abnormal, that is to say <#*• 
eased, or at least that, bong uncertain, he 
advisedly uses an amblcuons term. Coo Iran 
to an apparently wfoely accepted beCrf 
lymph node* are Dot necessarily enlarged 
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simply because the\ are palpable 1 In the 
normal cervical lymphatics, the nodes van 
in size Irom less than a millimeter up to i 5 
centimeters or occasionally even 2 centimeters 
in diameter The larger normal cervical 
l\mph nodes (1 to 2 cm in diameter and 
therefore readih palpable) arc found, how- 
ever, only in certain locations, namely , the 
upper deep cervical (subdigastric) and the 
prevascular and retrovascular submaxillary 
areas (Fig 1 ) 1 he occurrence of lymph nodes 
larger than 1 centimeter in diameter in other 
regions of the neck can usually he considered 
abnormal It is fortunate, however, that for 
the present discussion, no exact line of differ- 
entiation in size between normal and ab- 
normal nodes is necessary since in the eases 
included in this study, the nodes when in- 

•In clinic* where laiga number* of patient* with mouth and pharyngeal 
cancer are followed, it it clear!; recog niictl that certain Ijmph node* of 
the neck are palpable in the majority of notmal persons tor this reason 
the palpability alone of lymph nodes either in normal perwnt or in those 
who have cancer thoukl not be considered at necessarily indicating 
metaitasls. Unfortunately, there is a widespread belief that all palpable 
lymph nodes are abnormal os for instance in tome texts on physical 
diagnosis one findt such misleading phrases as lymph nodes enlarged 
to 1 centimeter in diameter without any further qualification One 
must, therefoie conclude that the author erroneously consider* any 
lymph node 1 centimeter in diameter wherevrr situated to be abnormal 
or possibly being uncertain he prefers to leave the decision to the 
reader Similarly In some publications on intraoral cancer the sole fact 
that lymph nodes are palpable it obviously considered a presumptive 
sign 01 metastatic cancer In such publications the subject of cervical 
metastasis is sometimes disposed of by giving the percentage of cases in 
which the nodes (usually referred to as glands 0 are either palpable 
or not palpable. 


\ol\cd bv mctastascs were invariably at least 
3 centimeters and usually 4 centimeters m 
diameter at the lime when the patients were 
first admitted 

A distinction should be made also between 
enlargement of cervical ly mph nodes and en- 
largement (or other abnormality) of the true 
conical glands (submaxillaiy salivary , sub- 
lingual salivary, parotid salivarv, thyroid, 
etc ) Abnormalities of these true glands have 
no relation to the subject under discussion 
except from the viewpoint of differential diag- 
nosis It wall he assumed, furthermore, that 
cervical lymph node enlargement wall not be 
confused with other cervical tumors, either 
benign or malignant, such as branchiogenic 
and thy r roglossal evsts, lipomas, thyroid ade- 
nomas, soft part sarcomas, and similar 
conditions 

INCIDENCE OF CERVICAL METASTASIS AS A 
FIRST SYMPTOM OF CANCFR 

A survey of the histories of several hundred 
casesm-our clinic as listed in Table I reveals 
thal ( the appearance of a cervical swelling or 
mass (metastasis) was the first and for a time 
the only symptom noted by the patient in 
about 8 per cent of all cases of cancer of the 
mouth, pharynx, and thyroid In primary 
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growths below the tin vide metastasis rarefy 
occurred u a first symptom with the excep- 
tion of the kidney and adrenal ft 7 per cent) 
and pancreas (s 7 per cc pt) ^ Probably it u 
not generally realised thaTinJtialiy sympto- 
matic cervical metastasis occurs so frequently 
from a silent primary lesion this Is especially 
true in cases of cancer of the mouth and 
pharynx for on the average 1 in about 2 pa 
tients so aHIcted first seeks medical advice 
because of a cervical mass. 

Table II gives the time of discovery of the 
primary lesions above the level of the clavicle 
In 163 cases In which patients complained 
only of enlarged cervKU nodes. It will be 
seen that 00 admmioa to the efink at Memo- 
rial Hospital the silent primary leswos had 
been discovered alrrodv by the referring phy 
si dans id about one third 0/ the cases. In an- 
other third the primary lesions were found in 
the admitting office at the time of the first 
visit while m the remaining third the loci 
lion of the primary growths was discovered 
only after a delay of several weeks of months. 
In addition to the above meotfemed there 
are Cited in Table lifts «** patients who 
complained only of trrtical tumors (proved 
butoIogicaOv to be either squamous or epi 
dermoid carcinoma) ip. whom do primary le- 
sions were ever four rff / la a port of the Utter 
group the follow up was inadequate and it 


W poNsil to that in romc of those the |nmarT 
growths became of vino Mine leath. In 
others regularly followed afteT treatment to 
the cervical tumor n primary loimi *ere 
ever demonstrated up to the time of death or 
after a follow u p of 5 or more yea re (TabV: VI), 
Topographic dhiribntian tj sitcnl primary 
Imens in Iht avsnt* and pharynx In Table 
III are Cited the sites at which the sflent 
primary lesions above the level of tUr da ode 
were discovered In rjj cases of [Mtknu cem 
plaining 00 lr of cervical masses. /iRh primary 
growths, if above the level of therkntrie are 
most often found in the tonsil or nasopharynx, 
followed next In the order of frequency b) tbe 
tongue ertriadc latrynx floor of the mouth, 
palate and paranasal tin uses. / While It is 
plain to see why a growth ia-tbfnasopharyni, 
toesfl or base 0/ the tongue should remain 
symptom less foe a time It is curious that 
growths Ln such tactuallv sensitive areas tt 
the floor 0/ tbe month or palate should be fre- 
quently overlooked by both tbe patients and 
the first examining physicians. 

The following data are from previously pub- 
lished studies on several anatomic forma 0/ 
cancer from the Head and Neck Service of the 
Memorial Hospital with reference to the pn 
ccntages In which cervical masses appeared u 
a first symptom (10, 11 14 15 16) naso- 
pharynx, 50 per cent tonsil, 33 per cent base 
of tongue 30 per ernt floor of mouth, 10 per 
cent gums, 4 per cent 
Cervical metastasis as a first sympitm » 
p rima ry cancer Max the Urei af tbe clarkic 
(Cervical lymph node metastasis may occur 
as part 0/ the wide dissemination In the fater 
stages of cancer from a primary growth hi any 
part of the body Tbe occurrence of a rapra- 
dancultu mass usually 00 the left and seme- 
times referred to as the xfgaaf node has kwg 
been considered 0/ particular stgnibcanrt as 
suggesting tbe presence of a silent primary 
malignant growth below tbe level of the 
da vi de \ 

ssrzT’i rorag sr ~ s£i 
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otir tern*, only about so per cent of these 
patients had consulted a doctor within the 
first week after noting the cervical maw. The 
average delay In seeking medical advice was 
6 week*. 

Disregarded initial nr early rrmttams of the 
primary Unm The patient seeking medicaj 
advice because of a painless cervical mass is 
not Hkcly to mention voluntarily an> ap- 
parently (to him) unrelated symptoms. That 
such pertinent symptoms are actually present 
and can be did ted on questioning In about 30 
per cent of all patients complaining only of 
cervical tumors is shown in Table I\ Some 
tramples of frequently disregarded symptesns 
are slight though persistent deafness or 
“stuffiness" In one ear slight soreness oi the 
throat or mild dysphagia which the patient 
does not consider of any particular im- 
portance, inasmuch as there a do marked 
distress or cUsabditT 

If the investigation is pursued a EttJe fur 
ther In an attempt to learn why the slight 
symptoms of primary lesions are so often dis- 
regarded, it is sometimes found that the 
patient is suffering from a number of the in 
firmltles of old age and to him it seems more 
reasonable to deal with one thing at a time 
that is, the cervical tumor The fad ore to 
discover these disregarded symptoms of the 
primary lesion when the patient seeks medical 


advice Is ordlnsrffr due to the fact that no 
Inquiry Is made hr the examining phvsJcun « 

ErenJitai dtsnetry if Ike primary Usrnn If 
the examining physician is well informed is to 
th£ *ynmtomal logy of cancer he wDI make 
careful Inquiry as to any symptoms aiJcb 
might suggest the location of a primary ksJou 
In all cases of cervical tumors. If no chw sp- 
peara following such questioning he wiE pro- 
reed with an examination of the mouth and 
of the oral and nasal pharynges. The cBsenr 
ery of the primary lesion (U present) Is not 
difficult in most cases. A rev i e w of our data 
suggests that a failure to discover the primary 
growth is due In most instances to a failure to 
make any examination whatsoever of the 
mouth or pharynx, oc at least a failure to 
employ adequate Instruments and apparatus 
{headlight throat mirror etc.) 

In Table IT are fisted the cases of initially 
symptomatic cervical metastasis and the time 
and place of the discovery of the sOent primary 
growths It is to be noted that In 163 cases 
of the present series, the manner of dis co 1 cry 
of the silent tumors was shout as follows in 
oco- third of the cases by a referring physician 
in an additional one- third of the cases by in 
admitting physician of the hospital In the re- 
maining one third of the cases, the majority 
of the silent primary growths were discovered 
only after examination by the attending staff 
of the bead and neck service. It should t* 
noted further that in 55 additional cases pri 
mary lesions other than the cervical tumors 
were never found, either up to the time of 
death or after at least a 5 year period of ob- 
servation 1 1 should be stated that the falhfft 
by the referring physician to discover the 
suent primaries In these cases « apparent!* 
due more often to f adore to look for them 
rather than to the obscurity of the lewan 
themselves. 




MARTIN, MORITT CERVICAL 

The subject of silent pnmary tumors in the 
nasopharynx deserves particular attention 
As has previously been described from our 
clinic (12), the most frequent initial symptom 
in nasopharyngeal cancer is cervical metas- 
tasis (in over 50 per cent of all cases) In the 
series of cases analyzed for this report, the 
silent pnmary lesions in the nasopharynx 
were discovered first by one of the attending 
staff of the head and neck service in about 65 
per cent of all the cases, that is, in 65 per cent 
of the cases, the pnmary lesions were missed 
by both the refemng physician and the ad- 
mitting physician The reason that so large 
a proportion of these silent growths were at 
first missed is that this anatomic site requires 
special apparatus (headlight, throat mirror, 
soft palate retractor), and a skill acquired only 
after considerable expenence Such expenence 
engenders the conviction that if the primary 
lesion is not found elsewhere, particular atten- 
tion should be paid to the nasopharynx In 
the majority of such cases, the pnmary lesion 
appears as a fungating, granular outgrowth 
(1 S to 2 cm in diameter or more) at the junc- 
tion of the postenor and lateral nasopharyn- 
geal walls (fossa of Rosenmueller) 
Anatomically, the nasopharyngeal cavity is 
wider than the air passages immediately distal 
and proximal so that tumors in this region do 
not cause any obstruction to respiration until 
they reach a size of 5 to 6 centimeters in 
diameter Nevertheless, most growths of the 
nasopharynx can readily be visualized on the 
first visit by mirror examination through the 
open mouth with the free edge of the soft 
palate retracted forward In this manner, the 
whole nasopharynx can be visualized, by 
means of binocular vision Far too often, the 
discovery of lesions in the upper respiratory 
and alimentary tract is missed because the 
examiner places too much dependence on the 
strictly limited field of monocular vision, per- 
mitted by complicated endoscopic and pen- 
scopic instruments (antrascope, nasopharyn- 
goscope, laryngoscope, etc ) 

In the extrinsic larynx or pharyngeal walls, 
the silent pnmary lesion can usually be 
demonstrated by mirror examination' In 
these regions, there is less tendency for the 
pnmarv growth to remain so small as to be 
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undetected by the naked eye than in the naso- 
pharynx, the base of the tongue, the tonsil, 
the floor of the mouth, etc Lesions in the 
pynform sinuses or postcncoid region cannot 
always be demonstrated clearly by mirror 
examination alone, though in the average 
case, asymmetry of the walls of the pyriform 
sinuses or of the postarytenoid region can be 
detected, suggesting that an endoscopic ex- 
amination at a little lower level is in order 

The number of cases of silent growths be- 
low the clavicle with initially symptomatic 
cervical metastasis, is too small to permit of 
any definite conclusions (xx), but it is note- 
worthy that in both of the 2 cases of cancer 
of the pancreas hsted in Table I, the primary 
lesions were discovered late m the course of 
the disease and only after repeated examina- 
tions 

In Table II are also hsted a total of 16 
cases in which the pnmary lesions were not 
discovered until after repeated examinations 
and some delay, varying from 1 month to 54 
months Superficially considered, this delay 
might be disposed of by concluding that ob- 
vious pnmary lesions were repeatedly missed 
by the examining surgeons in our clime, but 
we feel certain that such was not the case 
These 16 patients were examined repeatedly 
by vanous members of the attending staff of 
the head and neck service with' the specific 
purpose of locating the suspected pnmary 
lesions In all of these cases, the pnmary 
growths, when eventually discovered, were 
only a few millimeters in diameter In these 
patients, silent primary lesions were discov- 
ered only after 1 to 54 months and after 4 to 
55 examinations conducted by four or five 
different attending surgeons of the head and 
neck staff In such cases, it is the routine 
practice to make at least 5 or 6 complete 
examinations of the mouth and pharynx dur- 
ing the first month and at least one examina- 
tion per month thereafter until a period of at 
least 5 years is passed or the pnmary growth 
is discovered 

These observations prove, at least to our 
owm satisfaction, that a pnmary lesion may 
remain so small as to be unrecognizable to 
the naked eye, that is, it may produce no 
significant alteration in the surface contour 
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TABLE V — CUKICAL COUltt AXD EXD-JtEfULT* 


W 55 CASES OF CAXCDfOUATOtn CXXVICAL 
TCMOIL* w TOUCH XO F*rUAB\ 1XSTOX 
WAS ETC* rOTJKD 


Alr» «ad dl ritcr j jcsji or mort od 
tberrfrw* fntfilm Lbc crllfrk ol bfmfl- 

rMrynL- f ■ n 1 gm 

Dt*d a < cxsctT or foflcurrd fcr lot tfwo 
1 y«r« wilAfrat tlw &«£»TtT 7 of pri- 
mary talon md Ibcrrfoa djipMd u 
“CtxTWvl Metsrtitle Csnorr — N Pn- 
DttJj Formd 
Total mba cJ run 


of the mucosa nor any noticeable ulceration, 
but may oevertbelrta metastaaue n u to 
produce bulky cervical tumor*, sometime* 4 
to 5 centimeter* in diameter Such phtnotn 
en* lead to interesting speculations is to the 
nature of the factor* which determine the rate 
of growth in malignant tumor*. For instance 
why do certain pnmirj malignant tumor* be 
have ao much like normal tissue* in that they 
reipood to growth coatrol influences and re 
main microscopic In use yet nevertheless 
possess an uninhibited capacity to roetas- 
tajixe? Furthermore ooae having metasta 
*Ued why do the Mroc growth control factor* 
likewise not inhibit the rapid and bulky 
growth of the raetastases? In these cases, one 
must assume that there are difference* in the 
biologic conditions at the primary and arc 
oodary sites of growth and that m these cases, 
at least the growth coatrol function is not 
necessarily systemic, but local and posafbly 
neuro tropic. 

In Tabic \ it will be seen that in our aerie*, 
47 patient* with histologically proved car 
dnornatous cervical tumora died ol their dis- 
ease or were lost track of without the dis- 
covers of any primary lesion*. The question 
naturally arises as to whether these cases all 
represent bran chi ogenk cancer or primary 
lymph node cancer or whether primary 
growths of the mucous membrane aisled but 
remained small and silent op to the time of 
death or appeared after the patients were lost 
to foOow-up. 

After a consideration of all known facts, 
we have decided upon the following practical 
method for the dual heat ion of cases of cer 
vi cal epithelial cancer In which no primary 


leskm it ever discovered, (t) If the patient 
has survived j yean or more following treat 
ment of a squamous or epidermoid cerriraj 
carancma of the soft parts of the nedt with- 
out the discovers of a primar) lesion, t Im- 
probable though not absolute!} proved tfiag 
oo*b is “branchtagenk card noma." (») If the 
histologic emmin itKrq of such cervical ta 
mon revealed transitional ceD carcmonu cr 
tvmphocpi theEoma and the patient remains 
well for 5 yean following treatment the dog 
cask of “bnmchiogenic cardnanu” b less 
tenable and It is probable that an undetected 
primary lesion dkl exist somewhere In the 
pharynx, but was sterffired In the field of 
radiation to the cervical masa. (5) If the pa 
dent with any form of cardnomatous cerncal 
tumor has died of the growth or was lost track 
of before 5 yean without the discovery of s 
primary leak* then the diagnosis must re- 
main indeterminate, since ft Is pcauble that a 
primary lesion did exist and remained silent 
or at least undiscovered up to the tune of 
death. 

In the case of a cardnomatous cerrkai 
tumor we consider as mcondusive any single 
negative examination foe a primary lesion b 
tbe mouth and pharynx do matter bow com- 
petent the examiner Tbe survival of the 
patient for at least 5 yean Is the ani) tenable 
proof that there a no primary growth else- 
where- One of the least tens bio arguments 
advanced by thoee who favor tbe theory cf 
the freemen t occurrence of primar} cemoJ 
cancer a that no primary was found 00 a 
tingle examination by a nose and throat 
specialist.” If the examiner had been cam 
petent he would have realised that his single 
examination was incoadusfvp. Pstbologtfti 
are particularly prone to fall into the error of 
drawing conduswos In such cases from the 
fact that they find no primary lesions In the 
mouth or pharynx at autopsy An) cCniasn 
who has repeatedly searched for and finally 
located ana proved b> biopsy tbe ranOer 
silent and more dimve primary lesions wS 
hare little confidence in the pothofogul^ 
abfflty to find such growths in toe mouth or 
pharynx alter death. 

It is our considered opinion that nunv 
patients die of widdv disseminated cancer 




SURCLR\ GYNECOLOGY AND OBSTETRICS 


Mi 

There arc severe] boot structures in the 
neck of some importance in thb connection 
because of the likelihood of confusion with 
and the need of differentiation from enlarged 
indurated lymph node*. The greater cornu 
of the hyoid oone Da just anterior to the 
bifurcation of the carotid arter) and may 
readily coniine the in experienced Pressure 
on the opposite greater cornu readily demon 
strata that the supposed maaa b actually 
part of the mobile hyoid bone. The trans- 
verse proceaa of the tilth cervical vertebra 
(carotid tubercle) may be mistaken for a 
metastasis in the midportion of the internal 
jugular ch a i n of lympo nodes. 

When there b even a moderate degree of 
arterloaderosh in thin persona, the carotid 
bulb may be unusually prominent. Since the 
main subdl gastric node Da almost directly 
over this structure it b socnetima difficult 
to distinguish an enlarged Innph node trans- 
mitting arterial pulsation* from the carotid 
bulb itself In any of the above situations If 
a decision cannot be reached on the basis of 
clinical examination alone aspiration biopsv 
may solve the problem- If the report b poai 
live the diagnosb b certain, but a negative 
cCignoak Is of oo value. 

The probable bang* or malignant nalorr of 
central turnon *r judged solely by the clinical 
hutary As we have alresudi stated cervical 
tumors, whether maBgnant or benign seldom 
produce subjective symptoms until far ad 
vanced For thb reason the absence of dis- 
comfort or dysfunction b of bttie significance 
in differential diagnosis. 

The stated duration if long of a cervical 
tumor can be of considerable import an re If 
foe instance the patient states that the mass 
has been present for several years, the prob- 
ability U that Its character Is benign or at 
least relative!) so It mutt be realised, how 
ever that thyroid cancer may develop in a 



previous!) benign adenoma of several mri 
duration and that the same b true of cuver 
developing In benign mixed turnon cf the 
parotid and submatillarv salivary gfamh 
Furthermore some soft part sarcomas are U 
relatively slow growth- On the other hand, 
metastatic carcinoma in lymph nodes gnm 
rather rapidly that is. Its duration op to the 
time of producing palpable tumors or even of 
producing disabling symptoms b usuaDr i 
matter of months rather than years. 

One of the most serious errors results from 
giving much credence to the patient t state 
meat that a given mass 3 to 5 centboeim m 
diameter appeared suddenly as for Instance, 
overnight On the basb of such a duircal 
history some physicians are moled into be 
beving that a jpven cervical tumor must 
therefore be benign that Is, the result of b- 
flammator) hyperplasia of a lymph node It 
should be plain that such rapid Ivrnph node 
enlargement from Inflammation must of am- 
ifty have been preceded and accompanied hr 
symptoms of acute sepsis in the mouth or 
pharynx. It a a common experience In canctt 
dimes that patients with hbtoJogfciDy proved 
cervical metastases from demonstrabJc pn 
marv lesions will state that the cervical tumor 
3 to t cro timet en in dbmeter devekped 
within a few hours. \s a matter of general 
obaervnt tonal knowledge. It must take several 
weeks or even month* for a metastatic lannr 
to reach such a site. 

In brief when a patient states definrtefr 
that a given tumor has been pr es en t for ser 
eral yeare, the dinkal history tna> be of ml 
significance from the standpoint of dUgno* 
On the other hand a statement of the short 
duration (a few da vs) of a given tumor shordl 
be pven no credence whatever In proemlin? 
with measures for physical diagnosis, such s> 
search for a primary gronth, biopsy 
similar steps. 

PrentimpttTt cant front Haiti rt of colargei 
crrrtcal lymph modes n the adult One of o 
(II M ) has pablhhed repeatedly the *tal f ‘ 
ment that shrunk asymmetric enlirgHnrrt 
of one or more cervkil lymph nodes 1° 
adult b cancerous n roost instance* and ptri* 
abh metastatic from a pamir) lesion int* 
oral cavits the oral or nasal pharynx 
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farther ado a part (or a questionable "whole ■) 
of a cervical cum la handed to the pathologist 
and a report of cancrr returned It cannot be 
too strongly emph as i ze d that even though an 
excised cervical man lj proved histolc^ically 
to be cancer nevertheless, the diagnosis u 
Will incomplete until the possibility of a pri- 
mary growth haa been ruled out- A boat ti* 
information aa to the histologic charac 
ter usually con Id have been obtained with 
much leas effort, expense and lost of time by 
a bionsy from the surface of the primary 
growth or by an aspiration biopsy from the 
cervical tumor 

In certain cases, although the cervical mast 
is proved to be caranomatous, and from its 
histologic appearance probably metastatic, 
nevertheless no primary growth can be found 
after repeated search. In these cases, the 
cervical tumor should be treated and the pa 
tient re-examined for a silent primary leu on 
at regular intervals, at least once a mouth for 
the first year and then every a to 3 months 
for a period of at least 5 rears before the end 
result is considered coodosive 
If at the end of a 5 year period no primary 
lesion has been found in the mouth and 
pharynx, the patient is still free of disease 
and the histologic report is sauamons or 

t dermoid carcinoma then a diagnosis of 
randuogcrue carcinoma may fairiv be 
made Until the 5 year period has elapsed, 
the tentative diagnosis abould be carcinoma, 
metastatic to the cervical lymph nodes— 
primary undiscovered 

Proof of lit concertos nature of enlarged ctr 
xkaJ lymph nodes On moat of the clinical 
services at the Memorial Hospital it la a 
routine practice to make biopsies whenever 
possible Before resorting to any major surgical 
procedure PreDminarv bfcpsi from ulcerated 
surface tumors a never omitted Endoscops 
and aspiration biopsy axe employed in an 
effort to prove the hhtobgic character of deep 
seated tumors. When the treatment is to be 
by radiation histologic confirmation t» con- 
sidered es sen tial otherwise the cases in ques- 
tion can have little or no value for statistical 
purposes. In all case* of cancer It is a pendent 
policy not to subject a patient either to a 
major operation or to heavy irradiation with- 


out histologic proof If all available diagnostic 
facilities are utIHxed it will rarely be dcctv 
aary to do so- 
la general, these same principles bold true 
for cervical tumors or cervical metajtases. If 
a primary lesion is found and proved histo- 
logically it is not necessary from the prac 
ticai standpoint, simllariy to prove tbc dur 
acter of the cervical metastasis before pro- 
ceeding with surgical treatment, since the 
pathologic character of the excised nodes wiD 
be available for record. The latter however 
ia not true of treatment by irradiation, in 
which caac aspiration biopsy should be mol 
to prove that tbc lymph node enlargement Is 
act aally 0/ metastatic character No matter 
bow experienced the examiner his cCnkal 
opinion aa to the character of cervical turnon 
Is subject to considerable error 1 In ran- 
tiooahle cases, eg small nodes Involved br 
early metastasea, histologic proof should 1* 
obtained before indiscriminately embarking 
00 a radical operation KxpedVncT Is no 
justification foe the pcriocmance of prophviic 
tic neck dissections In the absence of cfinkal 
evidences of fvnrob node involvement. 

Repealed examinations tj lie oral centr tni 
piarrnx for silent primary malignant pm Hi. 
A single examination of the mouth and 
pharvnx does not rule out the possibility of * 
silent primary cancer in these region*, despite 
the experience and competence of the ex 
aminer There are several area*, Rich as the 
base of the tongue, tonsil, or fossa of Rasa* 
rouefler which characteristically exhibit kit 
face irregulantv in the normal subject- For 
this reason a primary lesion U present mar 
not be apparent on the first examination. In 
these sites, repeated Inspection often rrvrali 
at some given point a slight difference in un- 
face texture In contour or in cooriiteoCT to 
palpation One abould view with susplcfc® * 
tonsil slightly larger than its fdkrr or a small 
area of granular tissue protruding at the 
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When aspiration biopsy of cervical termor* U 
nude by an experienced aurgton iadstonai 
t^op^ U seldom required In the case erf 
lymphomas (lymphosarcoma, Hodgkin » dis 
ease etc) tod certain connective tiwue tu- 
mor*, the pathologist may not be saffidently 
certain of hi* histologic dia^T>oe* on aspira 
lion bk)p*) to permit the surgeon to proceed 
with the proper therapeutic measure*, a ad in 
these the surgeon mutt often retort to in 
dsional biopay 

Hisiopatkeiocy of cervical metastasis as an 
indication of ike bcaJian »f a sUcnt primary 
trflzik An experienced pathologist can ah 
rooit siwava diagnose the general character 
of a malignant tumor from a tmeir of an 
aspiration biop*} ipedmen for instance be can 
often designate inch varieties as anaplastic 
carcinoma, lymphoepitbeHocna and a den oca r 
doom*. He can usual]) make almost as 
detailed a diagnosis from a paraffin aectiou of 
an aspiration biopsy ipedmen as from a larger 
paraffin section of an excised sped men. 

If the pathologist report* anaplastic car 
dnoma, transitional ceil carcinoma or Hmpho- 
epitbelioma, the cllnldan may accordingly 
suspect the primary lesion to be in tt aldeyers 
ring (base of the tongue, tonsil or naso- 
pharynx) If on the other hand the report 
Is epidermoid or squamous carcinoma, the 
primary lesion may be somewhere in the 
mouth or pharvnx but more often outside 
\\ aldrver s ring The report of ade nocar 
cmomi suggests the probabilit) of a primary 
tumor in one of the major salivary glands, 
the thyroid or in an infradancular viscoi 

In several instances, we have received a 
pathology report of melanoma on aspiration 
bioprv of cervical metastases and oo further 
inquiry have found that a barber hsui burned 
off a mole of the scalp with aod or that a 
doctor bad removed a mole with an electric 
needle some years previously 
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Primary cancer in ccmcai lympk ttoJa (Iq. 
of the raoat cotnraoo diagnostic error* hi cases 
of metastasis to cervical lymph nodes from 
silent primary lesloo* is the bdid that the 
growth has originated m the nodes tbenadm 
rather than as a metastatic spread from i 
primary site elsewhere. The forms of ca dot 
which are commonly befieved to occur pri- 
marily In cervical lymph nodes arc. fa ccda 
of frequency (i) lymphosarcoma, (j) Ilcdg- 
kin s disease (3) leuomia, (4) primary or 
a noma (5) endotheltoma. 

1 Lrmpkoianrma It Is a widely acrepfri 
belief that lympbasarcoma h abnys of multi- 
centric origin and that the disease ttmUy 
appears simultaneously in several, often 
widely separated, groups of lymph nodes. Oo 
the basis of such theories, the treatment cf 
lymphosarcoma (by radiation) has often been 
deliberately only palliative fa character 
Heavy radiation with the purpose of com- 
pletely sterilufag the growth In any prro 
site or surgical exdnoo have been considered 
theoretically unsound and usdes*. When the 
outlook ts so pessimistic, it ti obricai* that 
cure can rarely be obtained since it b art 
even attempted 

The experience fa the head and ned 
cllcuc at Memorial Hospital has produced 
strong evidence that lymphosarcoma abent 
the level of the clavide usually occurs as a 
result of a liogic discrete primary lesoo la 
some portion of I\ aldeyers rmg (naso- 
pharynx, palate tonsil base of tongue) it 
mams localized at first, and then later metas- 
tasize* to the crrvical lymph nodes exactly as 
do the more anaplastic epithelial lumen 
(transitional ceil carcinoma and hmph> 
epitheboma) In the head and ned. efime H 
b the practice fa every case fa which Irmpho- 
sarcoma I* found in the cervical lymph ***** 
to make an extended and repeated seuxhol 
the mouth and pharynx exactly as fa ri*" 
theflal tumor*. In the majority oi asset, » 
pnman lesion is foand somewhere fa WaJ- 
deyer s ring Treatment is then carried out 
exactly as in epithelial tumors, and tbc on* 
rates id the respective anatom c sh« w 
about the same as in epithelial tumors- Fp® 
the standpoint of the present divmseoo, ' l a 
important, therefore to emphasize that » 
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the diagnosis can be confused with tuber 
oil Mai and metastatic cardnocuL 
During the preparation of this paper the 


do metastatic depcwu from distant primaries 


aobject waj disamcd at to me length with 
both Dr James Ewing and Dr Fred Stewart 


of tbe patholog} department of Memorial 
Hospital, Dr Ewing stated that although be 
had formed} believed fas the existence of pri 
mar> endothelioma of lymph node*, never 
tbriew. be had not made that diagnosis in a 
riddle instance during the last year*. He 
alio itated that since the recognition of inch 


specific histologic group* aa transitional cell 
carcinoma and Ivmphoepitbdioma, h: be 
Dered meat of tbe caara which formerly were 
considered endothelioma could now be ex 

C lalnedoo these grounds. At tbe pce*ent time, 
e doubt* the existence of primary endo- 
thelioma of i^mph node* but is unwflHng to 
exclude definitely the possibility of such to 
mora. Dr Stewart stated that in an experience 
of over 10 yearn, be has never made a (flag 


nosis of endothelioma of lymph nodes and 
that he doubts the existence of such turn ora 
From tbe clinical aland pcant we can state 
that tbe records foe the past 10 years in the 
head and neck service of the Memorial Hos- 
pital contain do Instance of endothelioma of 
cervical lymph nodes. Vie believe it to be 
significant that although about two hundred 
new patients complaining onlj of cervical 
lymph node enlargement apply yearly to the 
Memorial Hospital, we are nevertheless able 
to make adequate histologic dugnosea in all 
of these cases without resorting to the term 
ndrtMitMo 

Tkyrtid and aberrant thymd cancer The 
posterolateral extremities of the thyroid lobe* 
be dose to the internal Jugular veins and in 
temal jugular * ha ins of lymphatic*. For this 
reason pri mar} tumor* of the thyroid (either 
adenoma or carcinoma) may resemble dim 
tally enlarged lymph nodes and may offer lome 
difficulty in diagnosis. Tbe moat reliable wgn 
in the diagnosis of thyroid tumors is their 
rootCKn when tbe patient swallows. If amass 
in tbe Wer or mldportlon of the neck moves 
upward with the larvnx and trachea on 
■wallowing it is undoubtedly Incorporated in 
the thyroid gland and it prohahh either 
adenoma or carcinoma of tbe thvrofd Rarelv 


usually permit a working hlitok^jc diignodj 
A question too involved to be dbenked fa 
great detail in this artide is that of cervical 
metastasis from thyroid cancer as differen- 
tiated from primary cancer anting in abemnt 
thyroid tissue (i j 8 ) In tha ritual loo, 
about all that on be determined from tor 
biopsy is that the mass contains thyroid ttwue 
which It malignant. In only a few fsvortbfe 
instances can one definite!} slate on hlstcJc^x: 
ground* alone whether this tumor is cf itaer 
rant thyroid origin or metastatic. For par 
tlcal purpose*, we feel that regardkss of its 
possible site of ortgfn, ooce a mass b proved 
to be cancerous thyroid tissue, a radical ned 
dissection ihoald be earned out and the cor 
responding lobe of the thyroid gland rivniU 
be exposed sod carefully palpated for tbe 
presence of a small primary tumor In suck 


cases, even though no primary tumor can be 
palpated in tbe thyroid it is more prudent to 
resect the corresponding lobe of the thyroid 


resect the corresponding lobe of tbe thyroid 
and wbject it to more careful histologic 
examination. We have found microscopic 
evidence of cancer in tbe thyroid on ■evmi 
Instance* in which we could not demonstrate 
it grossly at operation 
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In tl\c preparation of this report a total of 
about 140 cases of malignant tumors oi tin 
thyroid xxere rtxiexxed In 14 (about o 
per cent! the cluunl diairno-is on ndmi-Mon 
wa« that of cer\ uni metastatic cancer, and 
a diagnosis of pnman tumor in the tb\roul 
xxas made only at operation In some 01 tin -e 
ca^cs a tairlx large pnman thxroid tumor 
was found it operation in c!o=c proximitx to 
an exen larger hmpli node met istasis, m 
others, a small pnman tumor ot the thxroid 
was found cither at tin time of operation or 
on later histologic examination It is emu 
what dillicult to ee aluatc exactlx the -e clinical 
data since oiteii It is impossible at njieratton 
to ditTerontiate anatomualh lietween a Ixinph 
node nietast we in the internal jugular chain 
and a pnman tumor in a posterior extrenute 
ol the thyroid gland, and the exact diagnosis 
max depend upon the impression of the in 
dixidual surgeon 

liraix! w%ru e carciromo The belief that 
cancer can anse in emhnomc or xestigial 
remnants 01 the branchial clefts dates from 
xon \ oil mann (1SS2) In the human ern- 
bn o the structures of the face, neel , plian nx 
and larxnx dexelop lrom the branchial ap 
paratus I he first cleft forms the external 
auditon meatus and the remaining clefts or 
plian ngeal pouches give nsc to the txmpanic 
caxatx, the plian ngotxmpamc tubes, the 
tonsillar pits, the thxinus and parathxroids 
It is bchexed that an irregulantx in the clos- 
ing of these branchial clefts results in re- 
duplication of organs or in fistulous tracts, 
epidermoid or dermoid c\ sts, blood and 1) mph 
cysts \lthoiigh malignant tumors theoret- 
ically max anse in any of these xestigial 
structures, ncx crthclcss, a diagnosis of bran- 
duogeme carcinoma can be made only by 
exclusion, in our opinion 
Evang, in discussing this subject, states 
that after the possibility of metastatic car- 
cinoma, pnman endothelioma and carotid 
body tumors have been ruled out, ‘There re 
mains a group of apparently pnmary car- 
cinomas of the cemcal lymph nodes whose 
ongin is obscure, and some of these may be 
dcnx’ed from the cndodcrmal epithelium of 
branchial exsts” Others have doubted the 
existence of branchiogemc cancer As early as 


iSo-, Sutton, in Ins discussion of mouth and 
pharynx cancer xxrotc as follows 

‘ One 01 the facts ronncrlcd with epithelioma of 
the muroux mrmhnnts of the mouth i* the 
t xtnordimrx m-i ' huh the infected lx mph gl uxl* 
m the tuck ‘ometimes attain whilst the prmnrx 
tdeir ‘nrcdi exited* i tin in dianuter I hi< i c 
worth bixtmg in mind hixusi an enlargement of a 
1 1 rx n al K mph gland in itidtx iduaK past middle nge 
should nluaxs nulnu the surgion to examine the 
\ arums recedes of the mouth and fauces for small, 
im onspinmus t pilluhomatous ulcas and xitli ex t rx 
tare thn sunirtimc- csr gw ditcition during life 
It is neerssarx to rinplnM'e this hreau'e a good deal 
has l>-cn written about * br inrlnofcnn, cancer" or 
as it is sometimes called, "malignant r\<-t ’ of tlu 
nu L Some writers nn of the opinion that these 
arc prinnrx cpithehomata arising in remnants of 
branchial elrfts Ms belief is that, in most of the 
n es, thc‘c gland masses nre ‘ccondnrx to cjn 
thihonn originating in recesses of the plnrxnx or 
nnsoplnTxnx and the theorx tint this arise in 
nmnants of hranchnl (lefts is pure tictmn " 

In tlu. head and neck clinic at Memorial 
Hospital, the diagnosis of brancluoguiiccarci 
nonn in nnx indixidtial case m xiewed with 
si tplicism and is nexcr nndeexen tentutixely 
except under the following conditions (i)Tlic 
p tlienl must liaxe snrxixcd at least sxenrs free 
of disease, (2) treatment must have been 
directed only to the cerxical tumor situated 
along the line of unbrxome branchial clefts 
(1 e , between the external nuditorx meatus 
and the midnul , in the lint of the great xes 
c t!s), (3) histologically , the tumor must haxc 
been squamous or epidermoid carcinoma 

Wc liaxe obserxed loo manx cases in xxhicli 
a pnnnrx lesion 111 the mouth or pharxnx 
appeared onlv after 2 or j xeirs to consider 
seriously as branchiogemc carcinoma any 
malignant tumor mass in the neck, simply’ 
because no other adequate explanation is im- 
mediately axailnblc A common example of 
an erroneous picture found in single case 
reports in the literature on branchiogemc car- 
cinoma rextals a succession of cx’cnts about 
as follows A surgeon is consulted by a patient 
because of a cerxical mass I he patient is 
then referred to a nose and throat specialist 
(probably not greatly interested in cancer) A 
report is returned slating that there is no 
grow tli in the mouth or pharynx and is ac- 
cepted as conclusive From then on, the 
phvsician does not believe it ncccssarx’ to 
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make am further examination of the mouth 
or pharynx The cervical ma** b removed 
diagnowd hbtoJoqinllj u epidermoid car 
a noma and crgc the case b recorded as bran- 
driogetuc cardnoma 

During the penod covered b) tin* report 
( r M3- r 937) tbfre 55 c**» on oar Kn 
Ice in which the only complaint was of a 
cerricnl mu*, In which the histologic diag 
no*U a u epidermoid or squamous carcinoma 
and in whiai r»o primary ever found Only 
8 of these have we finally diagnosed as bran 
chlogenk caranoma (based on fulfillment of 
the criteria mentioned) Even these are not 
Indisputable since it b at least theoretically 
poadblo that in some, the uMocorered pn 
marv Woe mav have been caught and 
lienimd in the held of radiation to the cer 
deal man. In the remaining 47 cases, the 
patients are either dead of cancer or lost track 
of Since none of these latter cases were fob 
lowed for a satisfactory period of time (at 
least 5 yean) they hare ail been dhignoaed as 
“caranoma, metastatic to neck— no primary 
found. 

A review of the literature on branchtogewc 
cardnoma is rather confusing and unsatis- 
factory In most cases, the conclusion that 



no prirnarv lesion crisis h bawd npr»i 
e-iaralnatxwu of the mouth and pWvux. \W 
have not focmd an\ reported caw of brandij 
penlc cardnoma »ilh a t vear fnllow-np 
the patient free of disease folknrmn tmtmeit 
for cervical masse*- 

Caroitd body turner In a discussion of the 
differential diagnosis of cemcai tumors, the 
subject of carotid both tumors must tf 
course be Included. On the other hand, thri 
tumor b so rare that It need scarcely be ctc- 
sldcml from the practical stun! point in pa 
tients complaining of cervical tumorv \ 
special stodv 0/ tnb growth by one of ocr 
stall (Dr WTUiara S MacComb) revealed 
onl) 159 definitely proved caws reported fa 
the hterature in addition to tbe 6 caics ob- 
served (but not reported) at the Memorial 
Hospital Carotid bod) tumors are il«n 
situated at the portion of the carotid btfarca- 
Ikjo— an observation of B t tie diagnostic «* 
nlficanct since thb area b alio the site of the 
lymph node group (the sahdigastric) mod 
frequently Involved by metastatic cerrial 
cancer An oft mentioned and we beEeve 
overemphasised diagnostic sign of carotid 
bod) tumors is tbeir alleged ImmobOitj in tk 
rertkal plane Enlarged lymph nodes bin* 
on the Internal jugular rein are also reiathrir 
immobile in the vertical plane. 

The only significant clinical characteristic 
0/ carotid body tumors from tbe diagnostic 
standpoint In our opinion is a pronounced and 
relatively superficial artenal pubatlon. After 
the tumor has reached a diameter of 4 to J 
centimeters, it tend* to grow deeply mesial to 
the common carotid artery and the pubxtioc 
of this artery and its branches can then k 
made out on tbe superficial surface of the 
tumor In tbe smaller tumors (l to r 5 cen- 
timeters in diameter) tbe superficial poritlcn 
(d the artery mav not be evident except after 
scrgkmi exposure when tbe location of *k 
tumor direct I v in and also deep to, tbe crotch 

of the artery k immediate!) apparent 

Dr Fred Stewart of Memorial Hospital 
has made a histologic diagnosis of carotid 
body tumor 00 aspiration bkpsi la * caws 
In tbe past rear The correct precpersilrt 
dugnosu of thb tumor is Important before 
treatment since tbe necessary surgical tsn- 
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sion or ligation of the internal carotid carries 
such a high operatnc death rate, and the 
axerage clinical course is so benign in the un- 
treated case that we believe this tumor should 
usually be considered a noli me langcrc 
Primary tumors of soft parts of the neck (ci- 
chiding lymph nodes) The soft parts of the 
neck may give rise to practically any of the 
various tumors of the ner\e, muscle, fascial 
and vascular tissues, and when such growths 
are situated along the line of the internal 
jugular vein, they may present difficulties in 
the differential diagnosis of metastatic cer- 
vical cancer The superficial character of some 
of these growths or their origin within an 
anatomic structure such as the stemomastoid 
muscle may give a clue to their character In 
all such cases, the diagnosis wall ultimately 
depend upon the histologic report Aspiration 
biopsy may conclusivelv settle the question 
m some of the cases, and in others, it may be 
necessary to make an incisional biopsy From 
the practical standpoint, it is important to 
reahze that the incidence of primary soft 
part tumors of the neck is rare as compared 
to metastatic cervical cancer 
Acute infection A common error in clinical 
diagnosis is to mistake cervical metastatic 
masses for inflammatory hyperplasia of lymph 
nodes On this basis, sepsis in the tonsils or 
about the teeth is often held responsible and 
therefore the tonsils are often removed or 
teeth extracted The nose and throat clinics 
where the excised tonsils are subjected to 
routine histologic examination discover many 
cases of primary cancer of the tonsils in this 
manner When the primary growths are 
large, there is invariably residual cancer in the 
tonsillar fossa following tonsillectomy The 
frequency with which an error in diagnosis of 
chronic tonsillitis is made in cancer of the 
tonsil is illustrated by the following observa- 
tion made at Memorial Hospital In a senes 
of 157 consecutive cases of patients with cancer 
of the tonsil admitted to Memonal Hospital, 
15 (10 per cent) had had simple tonsillectomies 
performed prior to admission as a result of a 
clinical diagnosis of chronic tonsillitis with 
cervical lymph node enlargement 
Similarly, in cancer of the base of the tongue, 
about 30 per cent of the patients applying to 
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Memonal Hospital complain only of a cer- 
\ical tumor, that is, a cervical metastasis 
Over a 4 xcar period, we have observed S 
instances of cancer of the base of the tongue 
in which tonsillectomies had been performed 
within a month prior to the patients’ first 
appearance at Memonal Hospital In these 
cases, it can be fairly assumed that the op- 
erating surgeon attributed the cervical lymph 
node enlargement to sepsis from the tonsils 
It is also probable that in these cases, the un- 
recognized pnmarv lesion in the base of the 
tongue must have been pushed aside to facili- 
tate exposure of the operative field for the 
tonsiUectomv 

When carious teeth are considered respon- 
sible for enlargement of cervical lymph nodes, 
the patient is usually referred to a dentist for 
extraction The dentist naturally accepts the 
diagnosis of the physician and the patient 
ordinarily remains under his care for several 
weeks or months before any other attempt is 
made at further diagnosis 

While enlargement due to hyperplasia of re- 
gional lymph nodes can occur as a result of 
local sepsis, it is seldom that there is slow, 
gradual enlargement without suppuration In 
our expenence at the clinic in Memonal Hos- 
pital, w'e rarely find it necessarv to make a 
diagnosis of inflammatory hyperplasia of 
lymph nodes In this connection, it is neces- 
sary to distinguish a slight (2 to 2 5 cm in 
diameter) soft, tender enlargement of the cer- 
vical lymph node which occurs in acute 
tonsillitis, and the slow, progressive, firm en- 
largement to several centimeters in diameter 
which occurs as a result of metastasis It is 
of course not possible to estimate the relative 
frequencies of inflammatory hyperplasia and 
metastatic cancer as a cause of cervical tu- 
mors, but it is significant that such un- 
prejudiced observers as Cecil, in his discus- 
sion of inflammatory cervical lymph node 
enlargement, confines his observations to the 
diseases of childhood (scarlet fever, measles, 
etc ) In the adult, an asymmetrical enlarge- 
ment of a nontender lymph node resulting 
from sepsis is undoubtedly rare and should 
not be considered until cancer is ruled out 
Tuberculosis Next to cancer, the most 
common cause of chronic asymmetric enlarge- 
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roent of cervical lymph nodes is tuberculosis- 
Scch patients ire frequently referred to the 
Memorial Hospital with a tentative drag o ons 
of can err On the other hand the erroneous 
diagnosis of tuberculosa In cares of metastatic 
cancer a rarely made b\ the first examining 
physician When tuberculous cervical lymph 
nodes have been present since childhood with 
a history of suppuration and discharging 
•m urea there If, of course, no reaaon for coo- 
foaion in diagnosis. Raptdh enlarging bulky 
unilateral, asymmetric enlargement of cer- 
vical lymph nodes erven In childhood is more 
likely to be cancer than tuberculous. One of 
us (II M ) has dtscusaed this subject as re 
la ted to childhood canctT In a previous pub- 
licatioo (n) On the other hand tuberculous 
enlargement of cervical nodes aometimes ap- 

S in the adult with a history and physical 
rgs Identical with, that of cancer and in 
there patients, the correct diagnosis can be 
made cedj’ by biopsy 

Sypkihs 1 From the standpoint of diagnosis 
In mouth and pharyngeal cancer the Croatian 
of syphihs U the wurce of more confusion and 
error than is any other disease and one cannot 
escape the conclusion that In present day 
medical education at least some aspects erf 
the syphllts problem have been overempha 



sired. From the histories of mouth 
patients before coming to a cancer cfinlc, there 
appears to be a widespread, erroneous LeSef 
that syphihs is a frequent cause ol asynnart 
ric, bulky enlargement of cervical hrepi 
nodes. Such a phenomenon Is not diu-myd 
by syphiioJogists and has never been observed 
at Memonal Hospital. In the present repcrl, 
we are concerned only with the diigoc*i of 
cervical metastasis and. In this connect**, 
we are of the opinion that there is no loprcal 
reason why any well informed phydous 
should ever consider the powbffity of aypiaCs 
in the p resen ce of an asymmetric, bciy en- 
largement of a lymph node in any part of 
the body' In the Haul and beck Clinic st 
Memorial Hospital where about 1500 rev 
cares of cancer of the head arxi neck art icea 
yearly no instance of cervical lymph node 
enlargement due to syphilis alone bis e\«t 
been proved. 

Bramdno(mk and Urjr»t^tsal cjxti Tbe 
most common Etc of origin of branchkpreoc 
cysts Is at about the level of the greater com 
of the hyoid bone. Confusion In diagnosis t> 
likely to occur became of the proximity of the 
sabtugastnc lymph nodes and the fad that 
these noda are more frequently Involved hr 
metastatic cancer than Is any other ctrvkal 
lymph node group. Sometiroa these cysts 
are thm- walled and smooth of contrai 
slightly fluctuant on palpation, and in »oci 
cases, the cystic character may be fairly ob- 
vious on physical examination In other 
cases, the wall Is thickened sometimes iinx*t 
a centimeter and in these, the consistency a 
rather firm on palpatioo and cannot be <£*- 
tingiuabed from solid mssrev In tbe latter 
the dinJcai picture is almost exactly that <f 
cervical metastatic cancer but In any case ^ 
the correct procedure of clinical investigation 
is followed, these cares will present no <£*>- 
cullies In diagnosis. 

If no primary lesion Is found on exannsa 
toon of the mouth or nasopharynx, tbe toKO 
should be aspirated at the nrst visit Tr* 
thin walled cysts are usually fiBed with * 
straw-colored fluid and will completely^* 
lapse on aspiration. The diagnosis, therefore 
wall be dearly established. Amercements cm 
then be made for tbe surgical exdsJoc alters 



MARTIN, MORFIT CERVICAL LYMPH NODE METASTASIS 


iS3 



Rarely involved early 
except "from cancer of lip 

Anterior Yj of tongue, 
mouth gums, mucosa of check 


Nasopharynx 

Anyporfionof oral 
cavity pharynx or larynx 
(Especially growths in 
Waldeyers ring-naso 
pharynx, tonsil, base 
of tonque ) 

•Nasopharynx 


Same as but early involve 
^ment^Jess frequent 

Thyroid, pyriform sinuses upper 
esophagus rarely from primary 
below clavicle 


Fig i Various lymph node groups with the most likely sites of the primary lesions 
which may cause the metastases 


week or two when the cyst has refilled so as 
to be more easily handled surgically The 
thick walls are due to a lymphoid hyperplasia, 
and the aspirated contents will consist of 
serous or mucoid fluid with desquamated epi- 
thelial debris In these cases, the collapse of 
the cyst will be only partial, but the diagnosis 
and method of treatment by surgical excision 
is about the same 

Thyroglossal cysts occur always m the mid- 
line of the neck, either above or just below 
the level of the hyoid bone When situated 
above the hyoid, they could conceivably be 
confused with metastatic submental lymph 
nodes Thyroglossal cysts are frequently re- 
ferred to cancer clinics for diagnosis 

DISCUSSION 

The clinical data used m this report have 
been assembled from the case records of a 
variety of the many anatomic forms of cancer 
These data have been anal) zed and correlated 
to provide the broad perspective which we 
consider essential to the full understanding of 
a frequently encountered and rather complex 
cbmcal problem, namely, that of cervical 
metastatic cancer of obscure origin In such 
cases, even though the histologic character of 


the growth has been established, treatment 
can rarely be permanently effective unless the 
location of the primary tumor is also discov- 
ered and proved histologically One must con- 
cede that both the accepted methods of treat- 
ment (surgery and radiation) are strictly local 
in action and that to be safe and useful, they 
must be restricted to the volume of the pri- 
mary growth and all metastases For this 
reason, it is axiomatic that cancer can scarcely 
ever be cured without a complete anatomic 
diagnosis as to the site of the primary growth 
The only and largely theoretical exceptions to 
the rule would be those cases in which an 
undiscovered primary growth might fortu- 
itously be included in the field of effective 
surgery or irradiation, purposefully directed 
only toward demonstrable metastases In the 
final analysis, however, there can be little 
question but that almost all patients whose 
primary lesions remain silent and undiscov- 
ered are doomed to die of cancer Only if and 
when a systemic remedy for cancer is dis- 
covered will it be possible to cure this disease 
without regard to the primary ate of the 
growth 

At this point m the discussion, it seems per- 
tment to summarize the most common eirors 



154 


SURGER\ GYNECOLOGY AND OBSTETRICS 


In clinical management which lead to deli) In 
or failure of a complete diagnosis In cases cf 
cem cal metastasis f rom sflen t p rimary growth*. 
These error* may be briefly mmroamed u 
follow* 

couyo-r erro** in DUGsornc raocEDtjjx 

IN CASES err CEE VI CAL TUJtOX* 

Failure to recojnbt tb* probable cancerous 
tjtarf of now cervical loewra Ln the adott and aj 
a result, the treatment or oiwervaLloc coir of mch 
tumor* n benign (luflamroatory tuberculous, 
irphtHlic etc.) without recourse to hbtoloffc 
dtapKnl*. 

l. Failure to recoin tie the probabk metaitatfc 
haracter of blstoloftcally prmed maUfnant err 
vkal turnon. 

3 Failure to exaaalne the mouth and pharyn lor 
ilTent primary lesion* of cancer la all case* ol nn- 
dbfoaaed cervical tumor*. 

4- Fall ore t appreciate that ooe or even *ex eral 
examinations of the mouth and pharynx, even by 
highly competent and experienced examiner*, doei 
not permanently preclade the pcwvfblLty of small 
primary Irtloa* of cancer which m 03 rxentnahy be- 
come obvioc*. 

5. Fall are t reallxe that IndUonal biopay should 
be naed only U the laat reaort and never a* the 
Initial diagnostic procedure to an of cervical 

It al»o teem* useful to ns to outline the 
proper order of procedure for diagnosis in 
such cmc*. Thu procedure may be summarized 
u foEow* 

u micro and o«de« ot trocedubz rot diag- 
nosis or patients couplaikino only or 
CERVICAL TUIIOEJ 

First risSs 

i Obtain a cfintral hbtory with particular t 
ten than to dbregarded lymptoan such a> 
a. Deafneaa, rinjinf or UufllDenia one ea 
“b. Sllrht » oc enrol la the month or throat or 
dhbaihy ki swallowing. 

C Obatmrdcei of cm nasal cavity 
d. II i*t cry of an operation (or treatment) 
in the month oc pharynx t wse per 
vkwa time, even aeveral year* before 
a. hot* the petition of tha cervical tumor and 
mrtHiT the probability of it* brine an en 
larard lymph node. From tha position of the 
node determina the moat Ekeby die ol the 
tileot primary ievioo (see FI* ) 
j Carefully rxamina the mouth and pharynx 
with hesdUjht and throat mirror 
4, U no primary lesion can be demomtrated 
readily CooaJder the Indication* for biopay 
from such area* at 


a. A partly obliterated fo**a of loan 
roneOer la the rtucpharyajL 

b. ^Symmetrical enlarjetoen t of cot LaaJ 
or an indurated area aUUn a taatil 

C. Aaymmetrlcal beapfnr op cf brepkiJ 
tl*»oa at the b**a of the toojne. 

5. Fit min* the thyroid for the prcsewe cf 
small primary t um or 

6. hiaie an aspiration biopsy <J Lba ctrrtf 
tumor 

7 Gwtoder Indication* for raifiofrtphk or t»i> 
aconfc examination of tha pvruor* davsa 
and the apper end of tha CTophaja*. 

Stcrmi risil 

A If the aaptratioo biopay report b ana^rtk 
taxdnoma, re-examine particularly the uso- 
pharynx, tbe tonsil, and the haw cf tk 
tonjne. If the report of the Ration Hop*) 
b nejati in character repeat the a^fntioa 
once or cnora 

p. Correbt till physical, radtofrsphfe, rmicacopi: 
and htUoiowkal data. 

After all other dbjnoatlc resources hart bm 
exhausted, consktcr comptrt exebko cf tk 
cervical tenner or of one of »e\era] node* hr 
hbtoloflc examlnatlocL 
II no primary lesion can bt dbekned, treat 
the an kal tumor or tumor* and coo tbue tk 
•earth foe a primary lerion by Iborocj* a 
smination of tha mouth and phatyn* *t 
monthly in tervab for the first year or twa*ef 
at allxhtly lou*eT intervab for st least j yt»r* 
befora ccxuiderlnf tba diaxood* ccacpfrte. 

So long *sa portion of tbe medical prtfenioi 
remains satisfied with such diagnose* a* “car 
dooma of tbe neck without thought of tbe 
probable metaitic character of the growth and 
the Ioatioc of the primary lesion, and » long 
m death cefti bates giving only the site of tk 
metastatic cancer are signed by pbyikna 
and accepted for registration and record by 
health authorities, Ft is obvious that Ettie 
progress will be made in the interest* of those 
patients who complain only of cervical tumor* 
and whose primary growths are silent. 

Common errors tn Jlatneah and IrtaJmeni if 
initially tym^iimcUc cervical metailaiu etneer 
In our Hit we mention several common errno 
in procedure a hlch are found to be respoostoe 
for delay or absence of complete dugnod*® 
cases of cervical metastatic cancer with iflenf 
primary growths. Since these mlsconcqjbaM 
and errors in procedure have twen rtpcstmy 
ftmsed in the foregoing test it seem* to ta 
that beyond thdr listing for reference, oo l<a 
ther dabocation is required here. 
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Plan of procedure for diagnosis in eases of 
pahcnls complaining only of cervical tumors 
From the foregoing analysis of clinical data, 
one should be able to formulate a logical sys- 
tem and order of procedure for the differential 
diagnosis of cancer in cases of cervical tu- 
mors Such a plan has been outlined It seems 
to us, however, that the greatest obstacle to 
the general acceptance and use of such a 
scheme is the difficulty in demonstrating its 
necessity The clinical data which we have 
presented in this report force one to the con- 
clusion that too man\ physicians are un- 
familiar with the early clinical course of can- 
cer and unmindful of the necessity of early 
and complete anatomic diagnosis, if the pa- 
tient is to have a reasonable chance of cure 
When an error or delay in diagnosis of cancer 
occurs, the responsible physician himself sel- 
dom has to face the tragic consequences to the 
end That illuminating experience is reserved 
for the staffs of the cancer clinic or the home 
for incurables and last but not least for the 
patient himself and his family For this reason 
we have laid so much emphasis on the fre- 
quency of the characteristic clinical course of 
initially symptomatic cervical metastasis 

Although the detailed procedures in our 
outline may at first appear to be too numerous 
and complicated, a more careful consideration 
and trial wall prove that they arc not difficult 
to carry out With such an approach, the 
silent primary growth is often disclosed within 
2 or 3 minutes Even if the primary growth 
is more obscure, the details of the examination 
on the first visit, including an aspiration bi- 
opsy, can be carried out within 15 minutes 
Radiographic and endoscopic examination 
will usually require a second visit A complete 
understanding of this problem requires the 
conviction that a primary' lesion probably 
exists somewhere, even though it cannot be 
disclosed at first Viewed in this manner, the 
diagnosis of cervical cancer is considered 
tentative only until a primary lesion is discov- 
ered or until the patient has survived for 5 
years following treatment to the cervical tumor 
alone 

SUMMARY 

Cervical metastasis as the first and for a 
time the only' symptom of cancer is discussed 


LYMPH NODE METASTASIS iSS 

from the standpoints of definition, incidence, 
anatomic location of the silent primary' 
growths, subsequent clinical course and dif- 
ferential diagnosis The importance of early 
discovery' of the silent primary tumor is em- 
phasized Common errors m management of 
and a logical plan of procedure for the differ- 
ential diagnosis of cancer in cervical tumors 
are discussed 

CASE REPORTS 

Case i Delay in diagnosis m a case of cancer of 
the nasopharynx erroneously diagnosed as “Hodg- 
kin’s disease ’’ 

Charles N , male, aged 55 years, was first seen in 
the admitting office of Memorial Hospital in Oc- 
tober, 1942 About 4 months previously he had first 
noted a "lump” in his left upper neck (rig 3) not 
associated with anv subjective svmptom A few 
weeks later he went to a hospital w here an incisional 
biopsy was made and a histologic diagnosis of 
“Hodgkin’s disease” returned He was then re- 
ferred to the Memorial Hospital 

In the admitting office of Memorial Hospital the 
question of cancer of the thyroid was raised, but 
no examination of the nasopharynx was made A 
letter was written ashing for a loan of the slide but 
when it was received after a week’s delay the 
pathologist pronounced it “unsatisfactory for diag- 
nosis ” A second incisional biopsy of a cervical node 
was made m the admitting office and a report of 
“metastatic carcinoma” was returned On the basis 
of this report re examination was made of the upper 
respiratory and alimentan tracts, and the naso- 
pharynx was found to be filled with a bulky tumor 
which was causing no symptoms The patient was 
then referred to the head and neck service where a 
biopsy specimen was removed from the naso 
pharynx The diagnosis was “anaplastic epidermoid 
earcinoma ” 

The delay in diagnosis occurred in this 
case because the admitting officer of the 
Memorial Hospital was influenced by' the 
previous erroneous diagnosis of “Hodgkin’s 
disease” and failed to realize that the clinical 
findings were more typical of metastatic can- 
cer than of Hodgkin's disease If a thorough 
examination had been made at the time of his 
first visit to Memonal Hospital the primary' 
lesion in the nasopharynx would undoubtedly 
have been discovered, a biopsy specimen re- 
moved, and the correct diagnosis established 
immediately' without the necessity of the 
eventual removal of an enlarged cervical node 
In this case the proper treatment for cancer 
of the nasopharynx w r as unnecessarily delayed 
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for about io days foJlovnng application to tbc 
Memorial Hospital 

Cast * Del* In d'Lir,o*l» In ■ c*»e of epidermoid 
ctldaojDi of Lbe phiryngeal **H hi a patient com 
plaining ogJt of rrrvici) tcrnor 

Lorrtln* L, [ami aged 40 year*, w u fim seen 
In the admitting office of Memorial Hospital in J ty. 

941 Sh» stsled th-at 6 moctb* pcmkwdy live had 
first noted xwcffingi In both aide* cf the nett (Fix 4) 
which had sicmly prof nt t ed . No tbrr i)mptotm 
were cBd t ed- H« family doctor bad examined ber 
oo several crtaiSoaa aod had finally referred ber to 
live Memorial Hospital 

In tie admitting office of the Memorial II capital 
cHnical tBsgnori* of ilodgkin 1 daeate a a» w<*At »od 
in aspiration biopay »u periomed »hh a report 
Of "lymphoid tf**ue only An bcWcnsl biopiy a ai 
then carried oct and akgoorfs of "tranxltianal cell 
cartdnoma wai returned With thb report, the 
patient wa» refmed t the bead and neck cfinlc 
where on the first rximbiatlon doc nicer* ted, 

bulging tu rn er nj found 00 the lateral pharyngrsi 
• all eat ending op hi the na*ojihary ax. B bioptr 
from thi* mast « it reported as aborting "tranel 
tlooal cefl carcinoma 


Because cf a nrollanty In the clinical ap- 
pearance (o acme case* of Hodgkin a disease, 
no adequate examination of the upper respira 
tory and alimentary tract* teat made in the 
admit tint office. The correct diagram* was 
made only after an unsuccessful aspirttloo 
Uopxy and an loduotial Uop*\ although the 
pharyngeal turn or was obvious on inspection 
of the pharynx. Had tbc admitting officer 
realised that the symptoms were more darac 
t eristic of cervical metastatic cancer than of 
Hodgkin a disease a more careful examination 
would have been made at the time of the Erst 
visit and the primary lesion In the pharynx 
Immediately disclosed The avoidable del*} 
In diagnosis in this case wax only about 2 
weeks but properly managed the diagnosis 
could have been made without reporting to 
removal of a cervical node 


Cssx J. Unavoidable delay of B month* in the 
cocnriete dkgoori* in rasa of denocarrtnoms of 
thebaaa of the tongue In a patient complaining oety 
of cervical tumor 

George P-, male aged 64 >e»rs, »a* fini sera In 
tin admitting otEce of M modal Hcwptlal b \pdl, 
out. Six months prior to admbdoo he bad Doted a 
swdBng in the upper left neck (Fig j). Biter dday 
of abend 5 mcctlu be appBed for e x i ra inat fc wi t so- 
other boyjul, whtre efink I dUpvnh of cancer 
wa* made and he a* LmmetHat 1) referred t 


Memorial Ifoepft I • ft boot aay ferther nwb- 
tlcm. 

On ppfiatkm t the MrmcriaJ JJcwpful he 
referred directly from the admitting office it 
bead and neck llnlc w here ao prinmry Lake *1 
found after examination 0/ the upper nr^rfritory rd 
slimtntmry tract 1. A* aspiration biopsy ef the ctr 
vital termor was then made and report returned ef 
cardnoma— BMpectcd nUvaiy gland origin Tkt 
cervical m*j* a u treated by a combfnatloo cf 1 n 
and radiwia od * systems tic aearck ti axthwl 
for a primary lesion. The ora] cavity and pbar> agn 
» ere repeatedly examined at In ten ah cf abiw 1 
weeks. The patient was bremeboacoped inf m- 
phsgoscoped and -ray examination* cf the tkrw 
and gastrointestinal tract wer mi dr 

A rear after tha fim vhft, 00 the 15th nudbe 
examination of the upper respiratory and aEjaertuy 
tracts for a primary ferion imill, wp e rhc hl tdeer 
about j to 4 mQQmetcn In dk meter was noted at the 
left base of the toegwe. A hfajwy spedmen u re- 
moved from tWi area and loond to be kkmtkal W- 
tciofkaBy with the rrrrkal tumor 

In this case the cervical tumor was be&nrd 
from the first to be metastatic and a syste- 
matic search consisting of a series d about 15 
examination* over a period 0/ a vear was made 
foe the primary lesion The primary growth, 
when discovered was so small that it jxub- 
ab!> was not previously discernible to the 
naked eye. 


Cast 4 Delay in dlsgnosti in case of wpunwm 
carctnom* of tba b«M of the toogoe In t pslkor 
ccnapfatniag only of cervical mass bowe 

as mined betaoaa ao eramhatioc of tha wcwli 
sat made. 

John T male aged 61 years, flrrt •Ppbc'l to Ik 
Memorial IlosplUi b Msv 9JJ- Fear **»“* 
prior to admletkc friend had called kb He*t>s 
to a swelling In the right side of hi* neck (Tig *1 
Three week* later be consulted hb fsmfly pkydua 
and as* referred t a surgeon, who madr *s 
lineal biopsy of tbs cervical mat a. A histologic^ 
port cf “wjwBinoui cartinoena was rrtnmfd- T* 
surgeon then referred him bad to Us Uanly Axtw 
without anr examlnatioo of the oral ca tty m ^ 
the basis of the histologic report the padrwt *** 
referred to tha Memorial IfoaplLab 1 the sdaiitia* 
oSce a body primary lesion wai bnardbtrij c+ 
cmerrd b tba right law of the tongoe. 

In this case the patient with a 
tumor passed through the hands of his 
doctor and a sargtoo without any exam®* 
tion of the oral cavity for a primary 
cancer although the surgeon performed 
o dona l biopst of the cervical mas* aWS 
cfisck«ed cancer The primary tumor In If 
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Fig 3 Case 1, Charles N Delay in diagnosis in a case of cancer of the nasopharynx 
at first erroneously diagnosed as Hodgkin’s disease The only complaint was of a cer 
vical tumor and an improperly fixed biopsy specimen was erroneously interpreted as 
showing Hodgkin’s disease 



Fig 4. Case 2, Lorraine L Delay in diagnosis m a case of epidermoid carcinoma of 
the pharyngeal wall in a patient complaining only of a cervical tumor An erroneous 
clinical diagnosis of Hodgkin’s disease was made at first. 


iasc of the’tongue was bulky and could have 
seen discovered readily by inspection or even 
iy the exploring finger The avoidable delay 
n diagnosis was about 3 months 
Case 5 Delay in diagnosis in a case of epidermoid 
:arcinoma of the nasopharynx in a physician who 
:omplaincd only of cervical swelling 


John R , male, aged 49 years, the assistant super- 
intendent of a tuberculosis sanatorium, was first 
seen by one of us (H M ) in August, 1941 In 
January, 1941 he had suffered a severe upper respira- 
tory infection u hich subsided and he returned to his 
work In March, 1941 he had suffered another 
severe upper respiratory infection which was asso- 
ciated with marked bilateral enlargement of the 


t$s 
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cervical feroph node* It was noted that this bcaph 
node mkrteTTHut <5d not recede ben the Infection 
subsided. H *u aaaidisoody t tended and ex 
•unlard by tbe staff of the t bercubsfa sanatoria m 
who w ere of tbe general opinion that the h mph code 
enlargement waa tuberculous in character The coo 
Senaua was that he should wait foe thewa nodes t 
ealdfy and then have them removed Tbe cervical 
sweOings profTtaahvIv enlarged and finally oo of 
hU *wocktes urfed Urn t have farther fn ettiga 
tioo made. 

Alter delay of 8 mootbi from th begbning f 
symptom*, the patient came t Nr* \ orL. for con- 
aoltatbo, and belly. bOateral lyjnpb code enlargr- 
ment, cHnlralTy typical of met a it a tic cancer vu 
noted. From the poaltlcc of the f> mph nodei in tbe 
upper neck, the nasepharm a at aospected aa the 
alt of the primary lesloc and n» urination twin 
diatdy dlaaoaed bulky tumor at leait 3 vend 
meters In diameter oc the poaterior wall \ blopsv 
from tbh leaioo waa reported aa epidermoid car 
dacrzxt, grade ID 

In thi* case, the association of idea*, that 
ts of enlarged cervical lymph node* and tuber 
OilosD waa a natural >oDe cnee tbe patient 
and hu colleagues were on tbe staff of a tuber 
culoata sanatorium- Tbe cEnlcal tCagoosis of 
tuberculosis, unsupported b\ histologic evt 
dertce waa persisted In for about 8 months 
until tbe disease progressed to an ad anted 
stage The patient died 3 years later from 
widely disseminated cancer Tbe probably 


avoidable delay in diagnosis in this case wis 
about 8 months. 

Curd. Delay of 8 man (hi In if* gnosis k a* 
of epidermoid carcinoma of the naaopharym k 
patient cosnplalnbg only cf cervical nodes 

Rtmefl S male aged jj year*, was first wr* ky 
ooe of os 01 M ) b February 94J H stated that 
be had ti« noticed “sw eflbgs In both rides of tk 
eck about 8 mouth* presamutr He had tauar- 
cf lately ccosufled Us family doctor ho rtf erred k*» 
to a tarreoo who performed an todrioual blop*> 
Tbe patboioffit returned report of “lyaiphorjl- 
theDpma. A kegir ream fa* tk® of the upper rry*t 
torv and aHmeolary tract* by a noae aad throat 
speoaFot waa said l have been aegatfre for taj 
primary tumor A specimen for blopay *> takea 
from tbe left tonaH, hick showed oeuy “fo/eatd 
tonsillar tkwue. 80 far aa tba patkat knew 0* 
further eramfaaticwi waa mack of the moatk * 
pkarrur 77 aa ghm aeries of ray treat 
I the neck with acme rrgremktx. Sir ricetfa uKJ 
there was further growth of the cervical tumors sad 
more -ray treatments were gi ven, this tlaw wfia 
littla effect. During tbe (all of 94 . th e crTv iai 
tumors Increased b afae and okeraied dnrujii ue 
akin b the aubamriBaxy region, and be rea*b*df* 
some months under the care of Us local 

At the first consultation by ooe cf 01 (H M ) P 
February 943 the patient hid no caariabt 
of tha nkerated ctrocal tumors. Physical raw** 
ticca revealed widespread aobcotam-oci tan*** “ 
both sides of the neck In the left subc-JcCbryrr- 
gicn, the tamor had Iterated and fuagattd tiroaja 
the atfa over an area 5 t d centimeter* fa ***«* 
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Although the patient had complained of no pharyn- 
geal symptoms, examination of the nasopharynx 
immediately disclosed an ulcerated, fungating lesion 
at least 2 5 centimeters in diameter on the left lateral 
nasopharyngeal wall Specimens for biopsy were 
removed from the nasopharyngeal tumor and from 
the ulcerated lesion in the necL Both were diagnosed 
by the pathologist as “anaplastic epidermoid carci- 
noma ” The growth was considered too far ad- 
vanced for curative treatment The patient died 
of his disease in March, 1943 

The primary tumor in the nasopharynx 
might have been obvious or it might have 
been too small for discovery at the time of the 
first examination The true diagnosis of can- 
cer was suspected and confirmed by removal 
of a cervical lymph node in 1941 So far as 
could be learned, no systematic attempts were 
subsequently made to discover a primary le- 
sion, although two senes of x-ray treatments 
were given at intervals of about 6 months A 
bulky, pnmary lesion in the nasopharynx was 
first disclosed only 7 weeks before the patient’s 
death The avoidable delay in diagnosis m 
this case was probably about 18 months 
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EXPERIMENTALLY INCREASED BLOOD SUPPI Y TO 
THE HEAD AND NECK OF THE FEMUR 

\\ ALTER G STUCK* \LS MD F ^.CS and JOHN J HINCtlF) \| D 
Sin Antomo, Ten* 


M AW of the pathological dut tub- 
anon of the hip knot are initiated 
or accompanied b\ diminution 
of the norma] blood sopph to 
the head of the femur The principal nutrient 
arteries In the Gf(amentum tern or the pos- 
terior capsule of the joint become thrombosed 
or lacerated and since the) are endartenn 
with little collateral circulation, the nutrition 
of the head ts impaired The resultant avasco 
Ur (or “aseptic or “quiet ) necioaia of the 
head of the femur ma> be seen In such con- 
dition* as fracture of the neck of the femur 
traumatic dislocation of the hip Perthes 
disease slipped eplph\ si* or monarticular 
hypertrophic arthritis, and, while each in- 
firmity has distinctive efimeal signs and 
symptoms, collectively they poosrss the com- 
mon characteristic of an inadequate drtru- 
Uuon to the femoral head On the basis of 
animal experiments, we hair devised an 
operation lor overcoming this locahxed Is- 
chemia and for hastening revascularisation 
In case the necrosis of the bead is alread) 
present. 

In otheT regions of the bod\ supplemental) 
drculatlon to overcome localized ischemia has 
been succesafull) provided b\ transplanting a 
flap of vascular musde or omental tisane to 
the area Involved In experimental animals, 
we have developed a similar method of trans- 
planting a muscle flap to the neck of tbe femur 
In such a wai that an aimharv blood supply 
can be directed into tbe neck and head of tbe 
femur This was undertaken because bone 
which has suffered impairment of normal dr 
dilation is not as capable of establis hin g cob 
lateral drrulatorr paths as are other more 
vascular tissues and the bead of tbe femur 

Dr linear ■ U Fdhmf m CktbopnW Smrrrrj 

UmhmmlMt**. E^SrKrr M— rW. 

TbnnT»«< «tt» po»ilr 1} PtM bro rW 
llo- fi»«Tck Fmvi 5*« 
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normalh, receives ont\ a minimal amount of 
blood 

Since their first reports In 1915 CUode 
Beck and his roworlers hair ihoan that 1 
pedide graft of pectoral musde can be trans- 
planted to the wall of the heart in such a mix 
that anastomoses readilv develop bet seen the 
vascular beds of the graft and toe heart wall 
In cases of cor on a rv sclerosis. wherein tbe 
blood supplv to tbe mvocardiara Is unpaired 
transplantation of tuck a muscle flap Is M- 
krwed bv marked relief of symptoms. More- 
over Beck demonstrated in experimental ani- 
mals that blood vessels will penetrate tbe 
heart wall a arm a bridge of adherent scar 
produced bv powdered a sliest os as wed ** 
through flap* of transplanted skeletal tmivt 

In experimental animals 0^haughne*>r 
transplanted a large graft of omentum throogn 
the left leaf of tbe diaphragm to the heart mill 
and demonstrated a vascular connection as 
prompt 1 \ as 3 weeks after the operation Tbs 
was an adaptation of tbe old M orison <P»- 
plopexj operation for the relief of ascite* 
wherein a flap of omentum was transplanted 
nto the muscles of tbe abdominal wall 

Fnedbacber has reported similar experi- 
ments in which trmnsplaotatKW of a flan of 
omentum to the heart wall was followed bv 
tbe establishment of a rich anastorao-tf of 
blood ease Is. 

Hem beckrr and Barton were able to pro- 
duct a collateral circulation t tbe heart wi 3 
bv introducing an irritative material into the 
pericardium which resulted in adhesive peri 
carditis. These adhesions were shown to con 
vev mu 1 1 vascular anastomoses Into tbe mvo- 
eardhixD 

German and Taffel applied pedicle grafts 
of temporal or occpital muscle to tbe bmnb 
monkeva and Identified cwnraunkathigWooa 
vessels from the musde flap into tbe cerebral 
cortex. 
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Fig i Specimen from experimental animal i months 
after muscle flap transplant to anterior surface of the neck 
of the femur 


Kredel reported 3 cases in which a flap of 
temporal muscle was transplanted to the dura 
m cases of cerebral thrombosis He recom- 
mended the operation for conditions in which 
there is locabzed ischemia of the cerebral 
cortex 

In an effort to augment the circulation to 
the kidneys, various operations have been re- 
ported which utilize flaps of omentum trans- 
planted to the external surface of the kidney 
(Davis et al , MacNider et al , Mansfield 
et al ) 

ANIMAL EXPERIMENTS 

In our experiments, we operated upon 28 
dogs and transplanted various types of pedi- 
cled muscle flaps to the hip to try to estabhsh 
new vascular connections Mongrel city 
pound dogs were used and the a nim als were 
of all ages from very young pups to old dogs 
The animals were anesthetized with intraven- 
ous veterinary nembutal and the usual aseptic 



Fig 2 Cross section of neck of femur in experimental 
animal 3 months after muscle flap transplant into defect 
created in antenor aspect of the neck 

precautions observed The right hip was op- 
erated upon in each case so that a comparison 
could be made with the normal left hip when 
the animals were injected at autopsy When 
the dogs were sacrificed, the abdominal aorta 
was divided and a cannula ligated in the distal 
portion The inferior vena cava was then 
opened and the blood vessels of the distal 
half of the body were flushed with normal 
sahne solution Immediately the vessels were 
injected with some radiopaque material such 
as hpiodol, sodium iodide, or metallic mercury 
after which roentgenograms were made The 
comparative number of blood vessels to each 
hip could not be distinguished clearly enough 
to rely on this as an accurate method of ap- 
praisal In one group of animals, the ab- 
dominal aorta was injected with India ink so 
that the capillaries to each hip could be dis- 
sected We found, however, that the most 
rehable observations were those which were 
based on the pathological study of sections of 
tissue taken through the region of the muscle 
transplant 

In the first type of operation, a hole was 
drilled from the lateral side of the greater 
trochanter through the neck and into the head 
of the femur A flap of the gluteus medius 
muscle was then freed and transposed so that 
the cut end of the muscle projected into the 
hole m the trochanter It was anchored by 
fine wire sutures 
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Win tncuion Venus lateralis m 

Flf 1 IHirrtr* Co«mi»i opmtns spptoscfe l tie 
kip htk hu bfr* irsrd lev pr-rfortvoj rwM tip 
truypUnl opcnticn 

In the second tvpc of operation a wider 
apposition between the muscle flap and medal 
Ury cavity was secured b\ removing the 
literal antes of the greater trochanter to that 
the flap of the gin tern media* miude could be 
anchored dhrctlj against a large area of can- 
cellous bone 

In the third and most tucceaaful type of 
operation a flap of the vastus lateralis muscle 
was sutured id a longitudinal slot on the an- 



Fi* J Dujnm ft mrt W at p»rp»r'.r. t «t* oa Lk* »s- 
ttnor mrfir* it tie neck I h* lewivj rrern Ufivw 



IT* 4 Dbfru* tbowtac rW-rtn <i tip d tMi 
UlrralM node la pr»i«nliM lor M U< 

(rami veil. 


terior surface of the neck of the femur la 
this way the vascular muscle ttsaoc was trans- 
planted direct!} to the neck and hate of the 
nead of the femur 

Vfter these operations, the dogs uraflr 
protected the involved leg for 5 or io dan 
after which the) ran about normal]) with no 
apparent pain or limp They were wen lied 
at intervals varying from 1 week to 4 months 
after the operation and tissue was renxrrtd 
from the region of the transplant for patho- 
logical stod) 

Vfter decaJdfieatkxi im room b) WEsoc 
technique the sections remoird from the she 



Ft* 6 Duutui tko* i*s flap <J LUcnW 
m enrd lot tkt ikX n tV fcncnl wrl b e « i *’* *‘ * 
hot Uu-xixb be «nd adj^ctst k*> - 
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of the transplants were stained with hemo- 
toxylin and eosm and studied by Dr Henry 
Hartmen, pathologist to the Medical and Sur- 
gical Hospital 

He reported “It was possible to demon- 
strate blood vessels effecting a direct connec- 
tion between the perimysium of the striated 
muscle and penosteum The hne of growing 
capillaries was distinctly seen extending from 
the interstitial tissue of the muscle mto the 
penosteum The vascular reaction in the peri- 
osteum and underlying bone provoked by the 
experimental measures earned out was seen m 
sections of a high percentage of the specimens 
Vascularized fibrous connective tissue con- 
nections showed the estabhshment of an inti- 
mate union between the muscle implants and 
the adjacent bone ” 

CLINICAL APPLICATION 

Since our observation of this type of opera- 
tion on 28 dogs disclosed that an accessory 
blood supply could be directed mto the hip 
and since muscle transplants had been shown 
to convey blood vessels to other portions of 
the body, we decided to utilize this muscle flap 
transplant in conditions in which the blood 
supply to the hip was impaired as the result 
of disease or injury 

To date, the most useful manner in which 
this operation has been adapted is in cases of 
monarticular hypertrophic arthritis and slip- 
ped femoral epiphysis We have been domg 
a muscle flap transplant to the neck of the 
femur at the time a vitallium cup arthro- 
plasty was performed for the former condition 
and m the latter cases when a vitallium Smith- 
Petersen nail was inserted Thus far in our ob- 
servations, we have observed much less per- 
sistent pain after cup arthroplasties for hyper- 
trophic arthritis and more rapid fusion of the 
head and neck when slipped epiphyses are 
nailed It is too early to give a final appraisal 
of these results 

SUMMARY 

Muscle flap transplants have been shown by 
various experimenters to convey accessory cir- 
culation to regions of the body involved m 
impaired vascularity 


Our experiments on 28 dogs revealed that 
a muscle flap transplant to the neck of the 
femur directs new blood vessels into the neck 
and head of the femur 

Many of the common nomnfectious condi- 
tions of the hip result from, or are aggravated 
by interference with the normal blood supply 
to the head of the femur Correction of this 
deficiency by an accessory blood supply to 
the neck of the femur may result in decrease 
of symptoms and more rapid recovery of nor- 
mal hip function 
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BACTERIAI FLORA OF FRESII ACCIDENTAI WOUNDS 

U A- ALTEMEIER, M D V ACS^ and E. \) TIBBS, MD Gncwiau, OWo 


kURING war the problems of wound their toxins and enzymes, and the vtnooi 
hetlmp are of the almost import chemotherapeutic igcnla winch roav merm- 
**"’ ’ Wl' retard thdr growth. 


it VTEUAL 


At the Cincinnati General Hospital a stodr 
of the bacterial flora of fresh accidental 
wound* was started in \prfl, 1941 aod 99 
wounds were studied in the following 10 
months. The Injuries consisted pnoripalh cf 


n u 

| J ance to both miEtan and civil sur 
peons. The great increase in the 
number of industrial and mill tan wounds 
again emphasizes these problems. After the 
arrest of hemorrhage and management of 
shock the successful treatment of wounds de 
pends largely upon the prevention and coo 

trol of Infection, h allure ma\ result in death .... ^ 

lo*s of limb or prolonged or permanent dis- extensive lacerations and compoual frac 
aldlitt If Infection does develop within the tares, ^mailer numbers of human bite dog 
wounds farther destruction of tissue occurs bite gunshot, stab tad bum wound* were 
and the process of wound healing is sup- also included Most of the wounded patients 
preased Tbe usual traumatic wound presents required hospitalization 
man) posuUHue* of Infection Bacteria from 
mam sources raa\ be Introduced Into tbe 
wound and mat prejugate and infect the 
wound In the presence of devitalized tmoe or 
foreign bodies such as dirt, clothing missiles 
and metal or wood fragments. While It is true 
that tbe presence of bacteria ^iruina wound 

mav not determine tbe development of in fee ita** j 

two the most logical approach to man) of the To&J “ 

problems of wound infection rests in a know! 

edge and understanding of the types of bac In addul n to the 3 soft thaw sounds 
teria contaminating wounds As an example caused b\ gunshot there were 3 coTTuwmd 
recognition of tbe presence of Clostridium fracturts produced b\ ballets. Man' of tbe* 
trtanl in infected war wounds led to the de cases were street or antwnobile accidents and 
relopment and prophylactic use of tetanus were visibh and grosslv contaminated. The 
antitocin to prevent effectively the dreaded majority of tbe caws were seen 3 or more 
and fatal cnmphcatloo of tetanus. Bacteria- hours liter Injun unlike thaae of Pulaski, 
logic studies of accidental wounds complicated Jlelenn and ‘'pact h which were seen within 
b\ gangrene ceDuHtis or abacess hare 10 one-half boar Previous t tbor admhdco 
dicated the nature 0/ tbe infecting agents and most of our patients had not bad appBcatka 
concentrated our attention and efforts toward of either antiseptic aolatioa or dressing 


t*w t»t* 


4(Wlb 


METHOO 

U e agree with Mcknev that a true Indet of 
the type and degree of bacterial cotrtamms 
twn can be obtained oolv bv col tu ring all tis- 


tbeir control. In our opinion further bac 
tenologic studies of fresh accidental wounds 
will nndoubttdlv aid in the solution of many 
of tbe remaining problems of wound infection 

either directl) or indirecth Additional in — *• ------- . 

formation is Deeded regarding the virulence of sne excised from a wound In this wsj -v* 
bacteria their biochemical requirements for micro-organisms contaminating the writer 
erowth and infection tbe chemical nature of as well as thoae deposited in the deeper re 
b cesses of the wound are more Elelv to t* 
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•hmins. Gangteue tnd ulceration rci t caused 
by ai strains and death erf the animals by 14 


JJ Laceration 
to Compewnd frwctnm 
Rutmt bha 
4 Dof bit a 
J Gwatboc 

*5Ub 


J5-4 f*T crml 

Chntndiam tetani *u isolated In a in- 
stances from a compound fracture and from 
a deep laceration Both strain* were toxi- 
genic. 

AHA1T1I5 OT STUDY 

There is atfll considerable dispute over the 
q cation of whether oc not all accidental 
wounds are contaminated bv bacteria, Many 
reports give an incidence erf negative wound 
culture* of from 7 to 41 per cent. \ eroart and 
Drenth found that 41 p« cent of the wounds 
studied were sterile Dimitxa and Gutscber 
found it 7 per cent Levtdih (9) found 7 per 
cent M 2 a et aL found 9 per cent and Dare 
{7 8) found 11 1 per cent. An analysis of 
these studies indicated that the sped mens 
cultured were often obtained from swabs of 
wound secretion and not from dfbrided tissue. 
On the other hand, the reports of Sas, and 
Pulasld Jleknej and Spaeth (15) indicate 
that all accidental wounds are coruaminated. 
For all practical purposes we believe that all 
accidental wounds, particularly extensive 
ones, are contaminated to some degree by 
bacteria. 

In this study the bacterial flora of wounds 
was mixed and varied From r to S different 
spedes of bacteria were cultured from each 
wound. Pure cultures were found in only 5 
instances. 

Two general types of bacteria contaminated 
these fresh wounds, one consisting 0/ those 0/ 
intestinal origin, and the other of those origin 
■ ting from the human upper respiratory tract 
skin and infected wounds. 

The first group consisted 0/ both aerolxc 
and anaerobic Intestinal bacteria which 
readied the wound either efi recti v through 


contamination by feces or Indirectly by ler 

tIHxed *o 2 or wool dothing (j 6 11) In addi- 
tion to other Intestinal bacteria, cnltmud 
and polluted soils may contain as many u 
10,000 Clcstndium welcbE snores per gram of 
soli (21) This group Indudcd the more fan 
portant anaerobes such as Clostridium wd- 
ehH, and others of the gas gangrene group, 
Gojtndium tetani bactertades, and anaerobic 
streptococci. Of lesser Importance were the 
aerobes such as BadQus mfl, BaciDcs aero- 
genes, Radii us proteus BaaUus tILaligton, 
and the enterococd In general the pitho- 
genidty of members of this group was low but 
the presence of devitalized tissoe greatly en- 
hanced their virulence. 

The second group was composed of sia 
phyiococd and streptococci either aerobic, 
anaerobic, or microaerophnic. The majority 
of these bacteria were also of low virulence 
for experimental anlmsli In pure culture but 
certain hemolytic varieties were particularly 
pathogenic. The sources of these bacteria hare 
been shown (7 8 it) to be the human 
respiratory tract the «Un of patient or per 
•on oel treating the wound aod the arr or 
instruments contaminated by nearby infected 
wounds. Wound contamination by this group 
may produce cellulitis abscess lymphangitis, 
osteomyelitis ulceration, bartenemia or sep- 
ticemia. 

In this *tud> there was a rather hljh 
incidence of hemolytic staphylococcic iod 
hemolytic streptococcic coo lamina two cf 
fresh wounds. Because of the nature of thus 
hospital and of its accident patients, « Urge 
number of unmasked persons may come mto 
contact with a woand including Individuals 
administering first aid, police receiving ward 
personnel as wefl as nurses, physicians, and 
medical students. One out of every j wounds 
in this series was sirred* contaminated by 
hemolytic staph} locoed and 1 out of every 6 
by hemolytic streptococci at the time the pa 
ttent reached the treatment or operating 

room It seems evident that in hospital prtc 

tire secondary contamination of open wounds 
b> pyogenic coed has often occurred before 
detmitive treatment u begun. Thu obserra 
tion U the strongest argument we Lnow lot 
the application 0/ a atcnle gauze dressing 10 
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A SIMPLE, USEFUL ANTERIOR GASTROENTEROSTOMY 

FRANK H LAHEY, MD.FACS, Boston, Massachusetts 

I T has been said that there is always a enterostomy for cicatricial pyloric obstruc- 
tendency to make progress by exaggera- tion, since this occurs only in the presence of 
tion Certainly this was true some years a healed ulcer In such mechanical pyloric 
ago in the universal application of gastro- obstruction by scar tissue, the gastric acids 
enterostomy in the treatment of peptic ulcer, are low , otherwise healing would not occur 
both gastnc and duodenal So enthusiastic The stomach is dilated and easily handled, and 
were some surgeons that its successes were the symptoms are only those of obstruction to 
overstressed and its failures and complications the passage of food past the cicatncially 
underestimated stenosed pylorus 

With realization of the high percentage of Further, m addition, an occasional patient 
patients with gastrojejunal ulcer and gastro- with a duodenal ulcer that is mtractable to 
jejunocolic fistula following gastroenterosto- medical management is unsuitable for sub- 
my, surgeons have turned from gastroenteros- total gastrectomy because of an associated 
tomy to the newer procedure, subtotal gas- condition, such as hypertension, a poorly com- 
trectomy They now are prone to have the pensated cardiac lesion, an asthmatic state, 
same or even greater faith m its unreserved bronchiectasis, or even obesity 
use, with the conviction that it offers better In the treatment of over 7,000 ulcer pa- 
results than gastroenterostomy because of tients in the clinic under hospital manage- 
lower gastnc acid figures and fewer gastro- ment, we have encountered practically every 
jejunal ulcers and gastrojejunocohc fistulas possible ulcer problem, both surgical and non- 
after operation surgical As a result of this experience, we are 

In a recent paper on the management of the convinced that, even accepting the minimum 
complicated peptic ulcer, Dr S F Marshall of is per cent of postgastroenterostomy sto- 
and I agreed in general with this position mal ulcer, gastroenterostomy is sometimes 
However, certain ulcers are so low m the preferable in those cases to the more hazard- 
duodenum that they either are fused with the ous subtotal gastrectomy The reasonable ef- 
common bile duct or located, more rarely, be- ficacy of gastroenterostomy in relieving pa- 
low the level of entrance of the common duct tients of ulcer symptoms is indisputable, but 
into the duodenum, so that removal requires the wisdom of the procedure is questionable 
severance and reimplantation of the bile duct because of the frequent occurrence of a post- 
mto the duodenum at a lower level This m operative stomal ulcer that is intractable to 
itself would not be such a forbidding proce- medical management and technically difficult 
dure except for the complicating problem of to handle surgically 

the adjacently entenng pancreatic duct We With these facts m mmd concerning this! 
have handled such cases successfully by 1m- particular group of bad risk ulcer patients, I 
planting the head of the pancreas into the side have for many years w illin gly accepted for 
of the jejunum, as in partial removal of the them a less desirable operation with a lower 
pancreas for cancer, however, the procedure mortality rate because I prefer a hve patient, 
is of such magnitude that, under the circum- even if he develops a stomal ulcer, to a patient 
stances, gastroenterostomy, even with its pos- with an accepted ly better operation who, be- 
sible 15 per cent incidence of gastrojejunal cause of the high mortality rate is less likely 
ulcer, is a better procedure than partial gas- to have a stomal ulcer It is not my purpose 
tree tomy to be facetious about such a senous subject as 

In addition, there never has been any ques- a fatality but rather to emphasize the neces- 
tion about the satisfactory results of gastro- sity of balancing desirability against mortality 
From the Department of Surgery, Lahey Clinic, Boston. rate in an operative procedure 
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Having established this position I wish to 
segregate the factors involved In this problem 
»od to weigh them individually and collcc 
tlvtlv Hrst gastroenterostomy would be a 
food operation were it not for the stomal ul 
cert. Second gastrojejonal ulcer and yaxtro- 
jejonocobe fistula arc of mach higher Ind 
deuce than formerly wru assumed Third, 
these recurrent itotnal ulcers are difficult to 
handle surjjkally and consequently have a 
relatively high mcrtaEty rate 

An analysts of these facta, which almost 
every surgeon would accept amplifies the 
problem and facilitates recognition of impor 
tint pointa In it Let us pat the inodeoce of 
stomach nicer following gastroenterostomy 
well above that already established sat 30 
per cent. That leaves 70 dct cent of patients 
with fairly good results, which b far from un 
desirable provided gastroenterostomy can be 
made safer provided subtotal gastrectomy 
can be avoided in patients with ulcers located 
low or fused with toe bile duct provided many 
conditions that often make gastroenterostomy 
technically difficult can be rhmln&ted and 
provided a secondary subtotal gastrrctora\ 
can be made easier should a stomal ulcer oc 
cur It is important to mention that we com 
monly employ subtotal gastrectomy for pa 
tlenta with peptic ulcer and that the tppe of 
gastroenterostomy herein discussed la limited 
to those patients in whom because of compli- 
cating features, subtotal gastrectomy appears 
unduly hazardous. 

Since I am constitutionally a nonconformist 
and am unimpressed with the sanctity of Ideas 
I always was skeptical about the desirability 
of the so called no loop posterior gastroenter 
ostomy This particular method, which is one 
of the factors which makes secondary subtotal 
gastrectomv for stomal ulcer difficult and wri 
ous, original! \ was designed to overcome the 
alarming so called vicious circle vomiting 
whkh sometimes followed certain gastroen- 
terostomies. Most of these computations were 
related not so much to the way the loop was 
pat 00 (what multitudes of pages have been 
written about bow to place » toenail) bat rather 
to the fact that with kmg loops twisted ap- 
plications and obstructive adhesions were pos- 
sible. The real contributions in the principle 


of the no loop gastrocnteroitonrv are that the 
proximal Jejunal loop Is so short that it is ah 
most Impossible for the surgeon to get it ccj 0 
the stomach wrong U he can get it on st *H, 
and that obstruction sekkrm ocean No loco 
posterior gastroenterostomy U a difficult vr, 
to do an rail operation, and if a pcwtopmtm 
stomal ulcer develops, subtotal gastrectomy b 
unnecessarily difficult and dangerous 

What surgeon with a large experience with 
gaatnc surgery has not had difficulty in doing 
a posterior gastroenterostomy in a pstieat 
with a short fat mesocolon I What *arje» 
has not had most annoying difficulties in pufl- 
ing through the opening In the root of tW 
transverse colon mesentery an adequate 
amount of high noodeUverabJe stomach b 
order to do a gastroenterostomy of adequate 
size without damp*, much lew get a stores of 
sufficient size with gastroenterostomy damp* 
What surgeon has not been (flsaatbfied with 
the size of the stoma, the safety of the mtnrr 
line and the accuracy of the application of the 
loop and stoma In completing a no loop pos- 
terior gastroenteroatomv in t fat patient s 
poor anesthetic subject with a fat filled me*- 
enterv and a high, small, noodeCrmhle 
stomach 

The moat objectionable feature of a no loop 
posterior gastroenterostomy in my orasun, b 
that an anastomosis which will not leak sad 
will control bleeding has to be dooc high «p ts 
the iejtmal foaaa behind the colon where tu 
tomlc relations with the stomach held np,sre 
reversed and where good exposure is often <£f 
ficul t If Dot impossible 

These features make recurrent sternal 
difficult to manage hi subtotal gastrectcnr 
foOcmng no loop posterior gastroentenwtoffly 
When a gastro jejunal ulcer does occur ondrr 
such oooditwna, the iod oration about the nicer 
often Involves the root of the mesentery ofti* 
tram vise colon and even at times indam 
the middle colic artery The induntkm efto 
Involves the jejuna] stump and males ssfe re- 
section of the snort proximal jehmom efiffiewt- 
In addition, if complete resection of that per 
tioo of the jejunum whkh forms the 
jejunal stoma ta necessary rather than F* 1 ^ 
removal 0/ the bowel wad, the proximal mff*- 
pentooenl jejunal stump is often so short tan 
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Fig 1 a, The omentum 15 removed well over onto the 
left side of the greater curvature The greater curvnture 
is completclv free and is easily lifted up b, The greater 
curvature of the stomach is held up in a Ilabcoct clamp 
(not shown), and the jejunum is attached to it just behind 
the greater curvature edge In this position the gostnc 
contents gravitate bach into the stomach, and the edge of 


the stomach freed of its omental attachments can be lifted 
well up into vision and the anastomosis can be done with 
out clamps or tension With this mobilization there is no 
limitation as to the size of the stoma c, The stomnch is in 
position and the stoma is completed Note the absence of 
any jcjunojcjunnl anastomosis between the efferent and 
afferent loop in this procedure 


a lateral jejunal anastomosis is impossible and 
an end-to-end one difficult In such high 
anastomoses the jejunal anastomosis can also 
slip under the vascular mesenteric root and 
become obstructed The surgeon should also 
keep in mind that because the jejunum as it 
approaches the ligament of Treitz has such a 
short and meager mesentery, any interference 
with it easily results in loss of blood supply to 
the jejunal stump and a black bowel which 
will require still higher resection Such com- 
plications as this prompted me to devise the 
retrocolic mobilization of the high jejunum to 
the left of the vascular mesenteric root (1) 

ANTERIOR GASTROENTEROSTOMY 

Because of these objections, I often have 
performed an anterior rather than a posterior 
gastroenterostomy However, not until I had 
evolved the procedure herein described was I 
satisfied with the ease and safety with which it 


can be performed even in those patients with 
a high, nondehvcrable stomach and a fat filled 
mesentery, and the way in which it functions 
postoperatively 

In spite of statements to the contrary in 
this country and abroad, it was my conviction 
that an antecohc Hofmeister or P 61 ya opera- 
tion would function as satisfactorily as a pos- 
terior anastomosis of the jejunum to the re- 
sected stomach It was my conviction that 
there would be fewer postoperative obstruc- 
tions and failures to drain with antecohc anas- 
tomosis of the jejunum to the resected stom- 
ach than with posterior anastomosis It was 
my further conviction that when an antecohc 
anastomosis was made, jejunojejunostomy be- 
tween the efferent and afferent loop not only 
was unnecessary but undesirable, since it side- 
tracked the alkaline jejunal content of the 
proximal jejunal loop into the distal loop in- 
stead of permitting it to pass into the stump 
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Having established this portion, I wish to 
segregate the factors Involved In this problem 
and to weigh them individual!) and coflec 
tively first gastroenterostomy would be a 
good operation Kero It not for tbc stomal ul 
arts. Second gastrojejunal ulcer and gastro- 
jejunocoBc fistula are of much higher Ina 
dence than formerly was assumed Third 
these recurrent stomal ulcers are difficult to 
handle Bnrgtcallv and consequently have a 
relatively high mortality rate 

An analvvb of these facta, wluch almost 
every surgeon would accept simpCfiea the 
problem and facilitates recognition of impor- 
tant points in U Let us put the Incidence of 
stomach ulcer following gastroenterostomy 
well above that a] read \ estabfiihed say 30 
per cent That leaves 70 per cent of patient* 
with fairl> good results, width Is far from un 
desirable provided gastroenterostomy can be 
made safer provided subtotal gaitreciom) 
can be avoided in patients with ukrrs located 
low or fused with the bile duct, provided mam 
conditions that often make gastroenterostomy 
technical!) difficult can be eliminated, and 
provided a secondary subtotal gastrectomv 
can be made easier should a stomal ulcer oc 
cur It fa Important to mention that we com 
roonly eroplov subtotal gastrectomy for pa 
bents with peptic ulcer and that the type of 
gastroenterostomy herein discussed is limited 
to those patients In whom, because of compC 
eating features subtotal gastrectomv appears 
unduly hazardous. 

Since I am constitutionally a nonconformist 
and am unimpressed with the sanctity of Ideas 
I always was skeptical about the desirabfDtv 
of the so called no loop posterior gastroenter 
ostcnn) This particular method, which fa one 
of the factors which makes seconds rv subtotal 
gastrectomy for stomal ulcer difficult and ten 
ous, onginaUv was designed to over co me the 
alarming so called vicious circle vomiting 
which sometimes followed certain gastroen- 
terostomies- Most of these com pB cations were 
related not so ranch to the way the loop was 
put on (what multitudes 0/ pages have been 
written about bow to place stomas l) but rather 
to the fact that with long loops twisted ap- 
plications and obstructive adbesa 00s w ere pos- 
sible. The real contributions in the principle 


of the no loop gastroentcrostcsuy are thu tk 
proximal jejunal loop fa so short that It h al- 
most Impossible for the surgeon to get It cow 
the stomach wrong if be cm get it on it tj, 
and that obal ruction seldom occurs, \okxy 
posterior gastroeuteroatomy fa a difficult wvr 
to do an easv operation and 1/ a postopmtlnr 
stomal ukeT develops, subtotal gastrectcsnr b 
unneceiaaril) difficult and dangerous. 

What surgeon with a large experience mtk 
gastric surgery has not had difficulty in dci*| 
a posterior gastroenterostomy In a pabek 
with a short fat mesocolon I What Rage* 
has not had moat annoying difficulties In pol- 
ing through the opening in the root of tV 
transverse colon mesentery an adequate 
amount of high, noodehverable Womack b 
order to do a gastroenterostomy of adeqeate 
ere without damps, much less get a storm «f 
sufficient size with gastroenterostomy chmp* 
What surgeon has not been dissatisfied with 
the size of the stoma, the safety cf the satire 
hoe and the accuracy of the application of the 
loop and stoma In completing a no loop pos- 
terior gastroentcrostomj In a fat patieat, t 
poor anesthetic subject with a fat tiled mev 
euterv and a high small ooodefirtuU- 
stomach 

Tbc most objectionable feature of s no loro 
posterior gastroenterostomy In my oaWoc, ■ 
that an anastomosis which will not k*k sal 
will control bleeding has to be done high op b 
the Jejunal foa&a behind the colon where ana- 
tomic relations with the stomach held up, »re 
reversed and where good exjwwre Is oftea <B 
fieult If not unpovsibk 

These features make recurrent stomal ok** 
difficult to manage bv subtotal gastmioerr 
following no loop posterior gastroenterostonix 
When a gas tro je/unal uker does occur 
inch conditions the induration about the nlcff 
often Involves the root of the mesentery of ^ 
transverse colon and even at tunes b*hj*j 
the middle colic artcr) The Indention ("!r* 
involves the jejunal stamp and mthes salt re- 
■section of the short proximal jejunenn (££**»- 
In addition if complete resect ton d that per 
tioo of the jejunum which forms the 
jejunal stoma fa necessary rather than rarO" 
removal of the bowel wall the pronmaM* 
peritoneal jejunal stump fa often to snort inn 
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Fig i a, The omentum is removed well over onto the 
left side of the greater curvature The greater curvature 
15 complete!) free and is easilj lifted up b, The greater 
curvature of the stomach is held up in a llabcock clamp 
(not shown), and the jejunum is altnched to it just behind 
the greater curvature edge In this position the gastnc 
contents gravitate bach into the stomach, and the edge of 

a lateral jejunal anastomosis is impossible and 
an end-to-end one difficult In such high 
anastomoses the jejunal anastomosis can also 
slip under the vascular mesenteric root and 
become obstructed The surgeon should also 
keep in mind that because the jejunum as it 
approaches the ligament of Treitz has such a 
short and meager mesentery, any interference 
with it easily results in loss of blood supply to 
the jejunal stump and a black bowel which 
will require still higher resection Such com- 
plications as this prompted me to devise the 
retrocolic mobilization of the high jejunum to 
the left of the vascular mesentenc root (1) 

ANTERIOR GASTROENTEROSTOM\ 

Because of these objections, I often have 
performed an anterior rather than a posterior 
gastroenterostomy However, not until I had 
evolved the procedure herein described was I 
satisfied with the ease and safety with which it 



ihc stomach freed of its omental attachments can be lifted 
well up into vision and the anastomosis can be done with 
out clamps or tension With this mobilization there is no 
limitaUon as to the size of the stoma c, The stomach is in 
position and the stoma is completed Note the absence of 
any jejunojcjunnl anastomosis between the efferent and 
afferent loop in this procedure 

can be performed even in those patients with 
a high, nondchvcrable stomach and a fat filled 
mesentery, and the wav m winch it functions 
postoperativcly 

In spite of statements to the contrary in 
this country and abroad, it was my conviction 
that an antccolic Hofmeister or P 61 ya opera- 
tion would function as satisfactorily as a pos- 
terior anastomosis of the jejunum to the re- 
sected stomach It was my conviction that 
there w'ould be fewer postoperative obstruc- 
tions and failures to drain with antccolic anas- 
tomosis of the jejunum to the resected stom- 
ach than with posterior anastomosis It was 
my further conviction that when an antecohc 
anastomosis w r as made, jejunojejunostomy be- 
tween the efferent and afferent loop not only 
was unnecessary but undesirable, since it side- 
tracked the alkaline jejunal content of the 
proximal jejunal loop into the distal loop in- 
stead of permitting it to pass into the stump 
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of the rejected stomach to ncutralitt: and 
lower gostnc acidity in the remaining gastric 
•tump. 

The soundness of these convictions fj dem 
ora t rated by the /act that /or several yean 
antetoEc anastomosis ha* hern employed at 
the Labev Clinic both. In gastric rejection for 
nicer and for carcinoma without jejonofeju 
nojtorti) No obstruction, fall ore to drain or 
malfunction ha* occurred 

Per hap* the most severe lest of antecohc 
anastorootts without je ju no je j unost amy oc 
cur* in total gastrectomy We hare now per 
formed total gastrectomy upoo 70 patients, 
and in all of them the Jejunum wa» brought 
up in front 0/ the transverse colon and anas- 
tomosed to the esophagus, and in over half 0! 
them no je 1 ano je J tmost omy was done. In all 
patients who survived (about 75 per cent) 
the anastomori* has functioned satisfactorily 
If such an antecoDc anastomosis of the leju 
num to the stump of the esophagus wit hoot 
enteroenterostomy will function, the surgeon 
need not worry about a prt^ieriy performed 
anterior gastroenterostomy If an ulcer oc 
curs following subtotal gastrectomy for ulcer 
with an anteeobc anastomosis, the ease with 
which the problem can he handled by a further 
subtotal gastredom) as compared with the 
difficulties encountered when the anastomosis 
is rrtrocolk b striking 

The moat Important single feature of thii 
antecoCc gastroenterxwtom) 1* the removal of 
the omentum from the greater gastric curia 
ture from the right side over to the left of the 
mid Hu e (Fig 1) From our experience with 
removal of the omentum in gaitnc resettle® 
for carcinoma, we know that tbb procedure b 
lafe rimfrfe aisd quickly performed. It opens 
the iesaer pen tcm eal cavity and completely 
frees the greater curvature ol the stomach of 
anv attachments, so that it can be picked up 


in a Babcock forceps and turned upward fu- 
lly the loop of antecoGc jejunum can be at 
Inched to it just behind the edges of the greit 
er curvature, and a wide an**totno*i* without 
tension can be made under direct virion with- 
out damp*. 

As the stomach b held up by the Babcock 
f creep* while the Jejunum U applied to the 
greater curvature just behind its lower edge 
the gastric contents remain within tbc stem 
ach by gravity and gastroenterostomy damps 
are unneoe*aar> (Fig 1) However I wnh to 
repeat that the omentum should be removed 
well over onto the left aide and high up to the 
left 00 the greater gastric curvature Tfc* 
proximal loop of Jejunum should be of suffi- 
cient length so that it fits easily over the 
transverse colon without tension With the 
stomach turned up and the tnniverw colon 
freed of omentum and visoafixed twisting cf 
the loop of the jejunum fa Its application to 
the stomach Is practically impossible Aneo- 
teroenteroatomy Is unnreessar) 

•rant-ur 

The foil owing points are discussed (i)Tbe 
tvpes ol ulcer cases fa which gastroenteros- 
tomy Is preferable to subtotal gastrectomy 
(a) the difficulties resulting from recurrent 
stomal ulcers after posterior gastroenteros- 
tomy and 0) the advantages of anterior 
gastroenterostomy particularly bv making 
subtotal gastrectomy easier and isrer abea a 
postoperative stomal ulcer occurs. 

A safe and simple type of anterior gastro- 
enterostomy with removal of the omen! tan 
from the greater gastric curvature i» desorbed 
and illustrated. 
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A CLINICAL AND BACTERIOLOGICAL STUDY OF 
PHEMEROL AS A SKIN ANTISEPTIC 

WILLIS E BROWN, MD, MS, FACS, MILLARD F GUNDERSON, Ph D , 
PAULINE SCHWARTZ, A B , and VIOLET M WILDER, Ph D , Omaha, Nebraska 


T FTF. evaluation of skin antiseptics is a 
difficult problem in which to arrive at 
any forthright conclusions These 
difficulties are magnified by the vari- 
ations in techniques employed by different in- 
vestigators, by the selection of bactenal cul- 
tures used for study, by the interference of 
secretion from skin glands, and by the addi- 
tion of body fluids Because of the variations 
in requirements for skin antiseptics, it is quite 
unlikely that any one agent will be found to be 
superior to all others m all categories of use 
By varying the technique of investigation, 
almost any antiseptic can be shown to be supe- 
rior to others 

This study has been arranged to parallel the 
techniques of surgery for the preparation of 
the skin We beheve this is a practical and im- 
partial method of comparing the clinical use- 
fulness of skin antiseptics 
It is the purpose of this paper to report clini- 
cal and bacteriological studies on an antiseptic 
from a new group of drugs, the detergents 
This material studied is para-tertiary-octyl- 
phenyl-diethoxy-dimethyl-benzyl-ammomum 
chloride, marketed as phemerol This antisep- 
tic was studied on patients in the obstetric and 
gynecological wards, a modification of the 
technique desenbed by Novak and Hall m 
J 939 being used 

METHODS 

We followed the routine technique of this 
institution for the preparation of the abdomen 
for surgery The abdomen is scrubbed with 
tincture of green soap and gauze, rinsed with 
7 ° per cent alcohol, and painted until an anti- 
septic In order to have a base line for com- 
parison, we used the same preliminary cleans- 

From tie Departments of Obstetrics and Gynecology and the 
Department of Pathology and Bacteriology University of Ne- 
braska College of Mcdiane. This stud} was made possible b> a 
Ktant from ParLe Davis Company 


ing m this study One half of the abdomen 
was then treated with the antiseptic studied, 
the soap and alcohol side being used for com- 
parison, as the study progressed, the two sides 
of the abdomen were painted with different 
antiseptics for comparison The accompany- 
ing diagram illustrates this technique Small 
culture plates 1 containing blood agar were 
placed on the abdomen as soon as the anti- 
septic was dry They were removed at half- 
hour intervals and incubated at 37 degrees C 
for 48 hours The number of colonies was 
counted and the bacteria partially identified 
by subculture and stained smear 

No attempt was made to study all of the 
commercial antiseptics which are available 
We selected members of the following groups 
cresol-mercunals (Novak’s solution and mer- 
cresin), the halogens (iodine), organic mer- 
curials (merthiolate), and detergents (phe- 
merol) It is impossible to set up exact paral- 
lels of concentration m these vastly different 
antiseptics We have used the stock solutions 
m each case as recommended by the author 
and manufacturer (Novak’s solution— stock 
tincture of mercresin — 1 1000, tincture of 
merthiolate— 1 1000, tincture of iodine — 7 per 
cent, aqueous phemerol— 1 300, and tincture 
of phemerol— 1 500) 

We also studied the effect of increased body 
temperature and sweating on the bacterial 
action of phemerol and made observations on 
skin irritation, clinical morbidity, and wound 
healing 

RESULTS 

Using this technique of clinical bacteriology, 
we have studied a total of 1020 plates on 102 
patients and have subcultured and identified 
over 50,000 bactenal colomes The clinical 
studies were made on 300 consecutive obstet- 

^’Small aluminum plates, i6sq cm surface — EimcrandAmcn 
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TABLE I 
c4 coktia per tilt la 



nca) and too mrpcml cun In the table* wfll 
be found the remit* obtained in these ilirdiea 



FI* TbctaT ot phwerot, U*cf ,T » «t 

*-*_p tad aVokoJ o- — o o 


In Table I I* a comparison of ttodore of 
green toap and alcohol and tincture of phe 
tuctdL There are appro^inatety twke f 
many coiooie* on the toap and alcohol Me of 
(he abdomen aa on the phemerol dde. TV 
bacterioaUtk effect of phemerol b daw* 
*tr*ted In Figure 1 

Table II nrwenU the data of a fimibr ttanj 
in which tincture of toap and alcohol, od 
aqueous phemerol were rued- Aqueompbe- 
merol b a iBghtly more effective gtrnridde 
than bncture of gre en toap thb b more ap- 
parent b the first hour of tbe it ody Beeur* 

of the relative!) poor •howto* with aqoeocrt 
phemerol further itudle* wrre not mme. 

Table III and Figure * compare tiod are d 
phemerol and Novak ■ aohittou. There a* 
almost five thne* an many coioole* oo 
Norak ■ aolatkm »de of the abdaoen a* on 
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the phcmerol side Phemerol was comparec 
with another member of the same group, tine 
ture of mercresm In Table IV and Figure ? 
arc presented the data obtained from this 
study Approximately six times as many bac- 
tenal colonies were found with mercresm as 
with phemerol 

Tincture of merthiolate, another of the mer- 
cunals was also studied and figures obtained 
rom this comparison are presented in Table V 
all , 1 6 ure 4 Here it is seen that phemerol 
mcrthml a ^P roximate *T a b 1 advantage over 

When phemerol and tincture of iodine are 1 
compared by this technique no appreciable 
herence m bactericidal and bacteriostatic 
cnect could be demonstrated These data are 
presented in Table VI and Figure 5 
thpff U ^ r , Studied phemerol to determine 
sent, CCt heat and sweatln g on its anti- 
r J\ C T Ja,ltles This investigation was car- 
J‘, OUt ‘ n a heated hospital ward dunng the 
, r ’ thus vanation in results from patient 
patient caused by differences in room tem- 
Perature an d humidity, as might be found dur- 
g the summer season of the year, were ehmi- 

•kohol !° dfy oil with 7 par rant 

'oDowed to parallel the usual auroral technique 


nat f d E ° th thlghs of ^e patient were painted 
with the tincture of phemerol and a heat cra- 
dle was placed over one thigh to induce sweat- 
mg Under this technique the effect of the 
mixture of perspiration with phemerol on bac- 

Se W VTT StU A ie w’ the data are tabulated in 
Table VII and Figure 6 Sweating does not 
seem to interfere with this antiseptic 
Many varieties of bacteria were found on 
the culture plates, of these the coccus group 
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\u~l rr of co'nnjca jvrr pHlc 
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predominated Mrepto. occus, staplnlotoc throughout the pi itesnnd did not \an sigmfi- 
cus aur<.u<; and alhus, and «ircnn were nm- canth with the aanous antiseptics studied 
formW present Wlnlc no statement on he Concomit.mth with the studies, ob'ena- 
madc regarding a decrease in ana sj>cotic nr- tmns were made to determine shin scnsiti\it\ 
ganism, it is remarkable tint wile threi coin or other to\ic reactions which might he at- 
mes of streptococci were found on all these tribute d to phcnierol when cmploacd as an 
plates and these vert on : patients (Case <> antiseptic Die 4 in of these patients was 
Table I, Case Table IV) We tound ks S carefulh olmraed for several dn\s following 
Staphs lococcus aureus than ailin'-, and the its application, and no endcncc of irnt ition, 
sarana were rather inf nquenlU prcsint c c\- desquamation, or other reactions were noted 
cral bacilli were identified, chief of v Inch were Theme rol was used routinch on ' s oo consecu- 
sporc formers, diphtheroids, gram-ncgatia c or- tiae ohstclnc delta enes and 100 surgical cases 
gannms of the colon group, anil pseudomonas without caidcnce of shin irritation 1 his is m 
An occasional mold was found \11 of these contrast to high incidence of skin irritation 
organisms vcrc quite uniformla scattered from Noaaks solution (is^o) which we haae 



fig 3 Tincture of phcincrol , lincturc of I‘ig 4 Tincture of piicmcrnl , tincture of 

mcrcrcsin, o 0 o mcrthiolntc o o o 
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been tiring routine!) in the deGvery and cjrer 
atfng rooms. \fertahlate Had mercrerin oca 
nooaliy produced fiin irritation tWi ap- 
peared u fo3b cp C tl« - 

Jlottttfitr tfudre* are erf little or do value 
because of the relatively minor rfiie plaved b> 
the antueptk In preventing morbidity There 
m do demonstrable difference in obstetric* 
between thl* group and a comparable preced 
log group of ca 9a. 

No interference with wound beaEng was ob- 
Krved which could be attributed to pbrmcroL 


\\e feel again that the antfaeptk n»ed pf*)»* 
relatrvefv minor nUe la wound beaEng, f<* 
ikin anttrepau fa only one of many factor* 


A -variety of criteria for the rekclion erf Ha 
antiseptic* to be used in clinical Birgery h“ 
been pubUbed (i 4) *f» n y o t there do ooi 
relate direct Ij to the problem* of the «i Tftrr 
We befieve that certain aurjical prfadt** 
cannot be comprcfnlred and require consider 
ilioo. There antlreptlca ahoald (1) be fn* « 
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Fig 5 Tincture of phemero! • — , tincture 

of iodine, o o — — o 

skin lmtation and toxic eSects, (2) be bac- 
tericidal to pathogenic and nonpathogemc or- 
ganisms found on the skin surface, (3) main- 
tain bacteriostatic action throughout the du- 
ration of surgery, (4) not be affected by drying 
or contact with body fluids, (5) not interfere 
with wound healing We have tned to study 
phemerol in relation to these criteria 

The techniques of this study are somewhat 
different from others reported First, from the 
bacteriological standpoint, the study condi- 
tions were made to conform with the clinical 
procedure used in most operating rooms The 
skin was first washed with tincture of soap and 
water and cleansed with alcohol While this 
reduces the number of bacterial colonies, it 
does so equally on both sides of the abdomen 
This preliminary cleansing is used in chnical 
practice and we believe this gives us a more 
critical base hne for companson Second, we 
are companng the two sides of the same abdo- 
men It is our impression that this technique 
permits a more accurate evaluation of skin 
antiseptics for chnical use than do other pro- 
cedures, for it eliminates the companson of 
different patients with a varying bactenal 
flora and degree of contamination 

From the study of the bactena identified in 
this problem, it is noted that most of the bac- 
tena usually considered pathogenic are fairly 
easily destroyed Staphylococcus aureus and 
albus were found on plates of all the antisep- 
tics studied, indicating that under chnical con- 



Fig 6 Phemerol on heated thigh , phemerol 

on normal thigh o o o 

ditions as simulated in the study, these organ- 
isms are not consistently destroyed In future 
studies of skin antisepsis more attention 
should be paid to the staphylococcus as they 
exist on the skin, rather than the easily killed 
streptococcus, pneumococcus, and bacilli of 
the typhoid-colon group These latter organ- 
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lam* teem to be well handled bv almott aO cf 
the antiseptic* commonly employed at the 
promt time. 

It ha* been our hope to devise a technique 
by which we could atody the penetration of 
antiseptic* Into the *Um Several anrnccemful 
attempt* were made to precipitate antiseptic 
amenta in the *VLn thereby pCTmitting micro- 
*cop»c kkrntifkatiorr* ol the drug However 
the uie of iwearing give* u* an approximate 
answer for if the bacteria ia the depth* of the 
hair foDlcfca and aweat gland* were unaffected 
by pbetocrcl, we would expect a rapid ri*e in 
the bacterial count a* the plate* were left on 
the heated thigh Since this la not true face 
Table VII and Fig 6) it anggeat* that phe 
meroi cither penetrated the akin gUnda aa a 
bacicri ocide, or remained an active antiseptic 
when mixed with perspiration. 

rmotAKT 

A method of atudyfng the variou* akin anti- 
acptic* commonh used In aurcery ha* been 
presented Thu technique employ* small ail 
tare plate* In direct coo tart with the abdo- 
men and use* the two aide* of the abdomen 
for comparative data. The procedure alma 
late* the condition* ol chntcal atrrgery and we 


believe It U a practical and Impartial method 
of comparing clinical akin anUaepri*. 

A total of iojo culture plate* from ioj pv 
tienta, containing over 50,000 bacterial colo- 
nic*, ha\-e been at wiled. 

Member* of the following group* of ajithep- 
tla have been atwhed deterged ta, tincture of 
soap and alcohol, cresol- mercurial* orjirtc 
mercurial*, and halogen*. 

When tested b% thi* technique tincture of 
phenwrol of the detergent group was roperica 
to the mercurial* *tud>ed tod to tincture of 
green soap and alcohol it aeemed abort equal 
to tincture of Iodine. 


coNcumcw 


Jly tbe technique employed In thi* atndr 
we find that tincture of phemerol (i'Soo) 
(a) 1* a good bactericidal and bacterioaUlx 
agent, (b) doe* not cause akin Irritation cr b 
t erf ere with wound healing (c) U suitable u 
akin antiseptic foe ujc in aurgrry and obatet 
rica 

REf FRESC33 
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k MU X Mm n Ml),! \L \ am! W )N M 1) 1> KO/Ol 1 , M 1) , Chiopn, Illinois 


S tlH.IC M ihw. t-i. is ‘•tuh md m iddi 
tmn mtut pro idur«.- iir tin t hu 
proton ucpUs i»j tlu 1 hx 1\ a id mi' 
produce ln|vtjir»tn! ami \n turn 
' \l literature is tit ' <>Ii (1 to this problem {n 
U 14, .0, 71 , 2, .'(>) lht >■ , mill Mill o! till 
h'fxijiruk Hiin’i i t'rjv nib on \ tri«» i*. be to v - 
11 m Mini' , In^il o . i.\jx.ru nets m 7^ pi 
ticits i!i vb nth tlu .allowing problem' (t) 
ihi inui'tiu m tlu nunii *- it h il ih 1 nn 
b'unand Ha »,i cfon, l ) it- mllm iwt «n 
tl c f ml u itawu n, tin rli ' ui ( ,) its ri It 
tun torul oil \ liimn t nl prot* ,11 ouu mtri 
lit' 1 (v lm h r tn In nt lr< d m tn tmli \ of tlu 
lvj>- and tiim mt oi parmUrd flutd mtilnl) 
nmSfintlh f ,3 tlu ll 1 rijx itu ri -nil 'obtained 
h\ vanutu protein f <mro - 

V! Hint) ' l> V! mi t ni 

\ uions I iIihk! iv -mini' 11 (win n> ur jk» sibii 
ntlio'it tomnupstO from itch patient uj>»u 
adniu'inn, ami phr<i| m tot lulu - containing 
lined lujitnn * 1 rum tlu frcdih hum d -ample 
1 cubic cuilimiUr v is " ithdr.awn lor the 
hematocrit <ht* munition (Wmtrohc tube), 
another o 2 mhir iiiitinutir lor htmoglobm 
dttemiin’ , tnm nth tin photoelectric < olori 
meter In the pla*-nia of the ri inatning 'pen 
men dui'itv v as determined bv the U irbour- 
llnnulton Idling drop tp]>intus (,) line 
method is based on tlu fut thit the sjieeufic 
gravity of the plasma is ihuils influenced by 
iti protein eontent W lien uninn acids were 
administered, determination of the albumen 
and globulin frit tions were done In nessli rum 
tion (16) 

Repeated determinations v ere m ide on 27S 
surgical patients, before and after preoptra 
tnc therapy, or after operation in the i<h pa- 
tients who suhsequenth came to surgery In 
many cases (I ig 1 ) samjdcs \ ere draw n daih , 
or at shorter intervals if shod or hemorrhage 

Dr } Moll Abbott I dloir Department o( Surprr) North 
^ateni Unheraly Medical Schcvil Clitc&ra Ulinon 

Irom thr Hctloen Institute for Medical Kf*icafch the I)c 
I'artrnentaclTherajK.'uttci and SuTfcry of the Cook Comd> 11m 
* *od tiic Cook Count> C radon l c c diool of Medicine. 
‘Uquaetnln 


was suspected L-uialh, blood was drawn 
ifter mtr I'eimiis fluid ndnunistritinn was 
dm ontimiul for 'i vcr.al hours i \rcpt in cases 
in winch continuous uitri'inmis ndimmstr.i 
ttort was nqmnd J In initirnl trammed is 
listed m 1 ibh I 

1 1 st r is 

Uu ivinci total plisnn protcttis for 27b 
surgical jntunts was t> cS grams jver lent with 
ut imidettie e>t h'poproti mi mta of 22 7 per 
< < ut H'pojiroti iiiemn was common in pa 
tu ills with pi pin (mn-l of lm hluding) tile c r, 
m carcinoma of tlu gnstromti xtunl tratt, 
bowel obstruction, lesions of tlu bill lrv trait, 
gastromtixtin d tistulas, md burns 

I heat era 1 1 total plisnn prole ms following 
snrgerv of tlu i<is jntu nts who we re operated 
upon dropped 7 pi r cml Of the hvpcrpro 
turn mu pitunts ,0 sustained in average 
droj) of no per cent, 1 th of the* normopro 
tunc mu pitu nts dropjud g 6 |xr rc nt and .32 
of the hvpojirote meinie onis showed an aver- 
age increase of 3 , jKrcml 

Ihe onlv disease m winch there was no loss 
attributable to surgerv was peptic ulcer m 
79 jntieiits \n average rise of o 7 per cent 
for the group is probable not significant In 
view of the fact tint in all cases but 2 these 
jntunts were subjected to subtotal gastric 
resection, this maintenance of plasma protein, 
in spite of the extensive surgerv, appears sig- 
nificant and will be discussed at further 
length 

Of 5S casts of carcinoma of the gastroin- 
testinal tract, 1 7, or 20 7 per cent, had av erage 
protein values below 6 o grams per cent I his 
was seen more frequently m patients with 
carcinoma of the colon than m patients with 
carcinoma of the stomach or esophagus In 
these patients protein deficits following sur- 
ger\ were considerably in excess of the general 
average of 5 per cent, being as much as 26 S 
per cent in the cases oi carcinoma of the colon 

In gall bladder disease, the only significant 
protein changes following cholecystectomy 
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Post operative days 


Fig 1 Consecutive daily determinations of total plasma proteins, hematocrit, and 
hemoglobin m &g surgical patients following operation (Preoperative values were used 
as controls and the percentage daily change calculated therefrom as -f (increase) or 
— (decrease) The value of these determinations in directing fluid therapy ns well as 
anticipating shock and hemorrhage has proved itself Note the relatively slight 
changes following thyroid and gall bladder surgery, the marked changes after surgery 
in cases of peritonitis and bowel obstruction, the prolonged changes in surgery of 
carcinoma of the colon, and the improtement following gastric resection for peptic 
ulcer In the case of generalized peritonitis it would appear that greater amounts of 
plasma or blood than was used would have been of advantage, and that more whole 
blood following gynecological procedures appears to be indicated The improvement 
in the cases of peptic ulcer is attributed chiefly to the large amounts of blood, plasma 
and amino acids that were employed ' ’ 


were seen m 6 of the 26 patients operated upon 
who before operation were in the hyperpro- 
teinerma range, they sustained an average 
14 2 per cent drop In only 4 was pre- 
operative hypoproteinemia present Our ex- 
perience with benign common duct lesions 
was essentially the same as with gail-bladder 
disease 


Eight of 11 patients with generalized peri- 
tonitis showed a protein decrease of 10 per 
cent following surgery, none of these were 
within the hypoproteinemia range In 10 of 
15 cases of bowel obstruction (not infre- 
quently associated with a peritonitis) the aver- 
age plasma protein loss as a result of surgery 
was 187 per cent Six showed a preoperative 
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Vrrdt. Danin oceorrwt [» 1 ti < piilmu W> *hWr 
■ ha* rri protrio dc*rie»cki on *aiJ«oon or dertiapfl 
Ihtta liter nifn; Tin frocnJ l rod tnaud pnxHo 

deficit afUr sunrT k il*o ikwn by fttaler naber oi 
pate^rrathn on tie rigtt katf ol Lbe jraph than cm tbe 

hypoprotdnanU whereas q shourd ■ post 
operative hypoprot anemia. Our moat marked 
cases of hj-poprotdrtcraifl have occurred In 
this disease. 

Acute appendicitis without peritonitis failed 
to reveal significant changes In proteins. Of 
19 patients who bad a toxic goitcT removed 13 
shewed an average decrease 0/ 7-4 per cent 
only 1 of these showed a hypoprotdnemia. Of 
10 gynecological patients, 14 revealed a de~ 
crease in proteins of 6 1 per cent and only 1 
case of bypopcoteinemia was encountered. Of 
9 burn cases 5 had a hvpoprotdnemia on ad 
mission. 

In gastrointestinal fistula (chiefly Ileostomies 



tna -rrri»rT*>ra I ftaida m ti* p Ji wi prctrfc lr» d 
thrt tbs faprevtwiit 11 (voportimU to <1* mu 
Shoi »ad LfeaX oct nntfl V»o e»ijc crctWtoi tr mat 
u ihen could cooiktrnl U ym tm it be ulldpxt»4 
V. bo« Wlmd b» prod»c* pntc rtw b f e toks 

InWt On <fld blood pima thh la Unisted to ti* Tvb» 
ct ScaiorloUa *1 nm of prcXcto. TWitniWk^ww- 
•Knt Wn HUM »rk±j wtn natjmrd wtUkct* UtW 
«■««» pfsiJ ■/ lnst*J«*l bwtfiy who *odi *a*U 


blood or p ti n j for Lbc circatutai pr*tc«u. 

In peptac ulcer the protein decreased sEghtJy 
during the first 3 postoperative diva, bd 


tocrlt and hemoglobin fluctuated together re- 


fer ulcerative ooCtis or permanent colosto- 
mies) the average low of 4.3 per cent following 
surgery Is not significant if blood or plasma 
administration is considered Thus, 01 5 pa 
tienU with prtopemlve hypoproteinemia 4 
went through surgery with an average im- 
provement of 1 2 per cent. 

In a group of 69 patients from whom suf 
fioent sample* were drawn over a 10 day post 
operative period to warrant tabulation a cor 
rditioo of the percentage changes in the 
plasma protein, hematocrit and hemoglobin 
was attempted (Fig 1) Preoperative values 
were used as onntrois and the per cent daily 
change computed therefrom. 


mat ping dose to or above the control value fur 
most of the postoperative period The penod 
of slight decline In protons is to be correlated 
with the period of starvation which patients 
with gastric resection undergo which h sp- 
prcrdmitdy 3 dayi. Further the Independent 
trends of the protein, hematocrit and hemo- 
globin changes Indicate that changes ifl the 
former are not due to relative bemocoocentra 
tion. 

In peritonitis and bond obstruction the 
changes are marked and affected hftnrglotcn 
and hematocrit Tallin even more than pro- 
teins. The protein decrease was greatest be 
tween the 4th and 7th days and disappeared 
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Fir 4 Patient J R , jo year old white male, with a 
Weeding duodenal ulcer was admitted with a total plasma 
protein of 5 58 grams per cent, a hematocrit of 12 per 
cent, and a hemoglobin of 7 2 grams per cent Nitrogen 
balance studies were begun and the effect of a high protein 
diet alone was observed for sc\ eral days This produced 
some improvement in the hematocrit and hemoglobin 
but practically none in the plasma proteins Oral amino 
aadswere then administered in addition to the high protein 
diet and from then on a consistent improvement in total 
rotem, hematocrit and hemoglobin was seen so that just 
efore surgery his total proteins were 6 43 grams per cent, 


his hematoent, 37 5 grams per cent, and his hemoglobin, 
11 0 grams per cent. An improvement m the albumen 
fraction of the protein 11 as also noted and a positive nitro- 
gen balance was assured for several days before surgery 
was earned out The patient received 1,000 cubic cent- 
imeters of blood in the course of surgery and made an 
unusually fine recovery after operation At the time of 
his discharge from the hospital his total proteins were 
6 63 grams per cent, his hematoent, 46 per cent, and his 
hemoglobin 13 S grams percent 

(T P = Total plasma protein, Ht-«= Hematoent, Hb “He- 
moglobin) 


before the hematoent and hemoglobin changes 
did These changes seem to indicate the need 
for cellular elements as well as protein 

In thyroid disease there was a daily pro- 
gressive decline of slight degree in all 3 fac- 
tors, hematoent and hemoglobin showing 
greater percentage decline than the plasma 
protein level 

In gynecological cases there was a roughly 
parallel drop in all factors, greater than 
anticipated 

In carcinoma of the colon the plasma pro- 
teins dropped at once and remained below 
control values dunng the entire penod of ob- 
servation The hematoent dropped more 
slowly but to a greater degree, and the hemo- 
globin most gradual of all 


In gall-bladder disease, the day to day per- 
centage changes oscillated independently, the 
final result at the end of the 10 day post- 
operative penod was a moderate decrease in 
all 3 factors 

Figure 2, presents a correlation of the mor- 
tality rate with the incidence of preoperative 
and postoperative hypoproteinemia Of the 
32 (56 2 per cent) fatal cases, 18 either had 
hypoproteinemia on admission or after sur- 
gery Furthermore, 20 of the patients with 
preoperative and postoperative hypopro- 
teinemia expenenced one or more of the fol- 
lowing complications impaired wound heal- 
ing) poorly functioning enterostomies, edema, 
anorexia, restlessness and mutability, and 
asthenia 
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FI* t Puirot U.S yesi old Hit trmh UV 
•cut* Although *■ »pp«rc»t ■Jcrtrtj dn^) 

h prtri* Caocntrttioa oct»n, tbe ismsj Icrd m 8 30 
fTT« (prttaUr dat to W*>«cn*cr»lrmuoo) aad U m 
then 6 70 grim prr crnt TW mtrd lor f-'ii — 
protna fa this ok tu M cnt>r«l Sou tin ittip crm- 

tr*»t tn I ha (Wd bakocr hriorr a ad s/ur aarfrr> 

Figure 3 represents an attempt to evaluate 
the bad* and quantities erf parenteral proteins 
administered to these patient*. Of 34 pa 
bent* -who received 500 cubic centimeters erf 
whole blood or plasma, only 5 showed an in 
crease of plasma protein of less than o 5 pram 
per cent- Three who received 750 cubic 
centimeters of plasma showed a dedine in 
protein levels In the coarse of treatment. Of 
33 patienta who received 1,000 cubic centi 
meters of blood or plasma, or mixtures 
thereof, 7 showed imp rovement in protein 
levels. Of ii potienis who received 1 500 
cubic centimeters of blood, or combinations of 
blood and plasma, 8 showed derations in pro- 
tein levels op to 1 3 pams per cent All who 
received 1,000 cubic centimeters or more of 
blood (of combinations erf it with plssma) 
showed Improvement in protein levels daring 
the period of observation. Two patients who 
received 1 000 cubic centimeters of plasma 
alone showed a protein decrease of more than 
1 o grams. Of 4 patients who received 3/xo 
cuMc centimeters of amino adds Lntraven 



oosly alone 3 showed a slight I mp r ov e m ent 
m plasma proteins, and 1 a decrease. Foot 
patients who received amino adds and blood 
totaling in all 5,000 cubic centimeters or more 
showed the most striking and consistent im- 
provement in protein levels. Figure 4 , Hhn- 
trates tbe improvement in the berrvitocnt tod 
hemoglobin as weB as the total protein and 
albumin of such a patient wbOe be had ft 
reived amino sods and dietary protein alcee. 

The dad> determination of the total pro- 
ton hematocrit and hemoglobin tflcsdtu b- 
formation in the selection of the type erf p 3 
rent era! fluid best suited for tbe patient's 
needs. For example a patient with normal or 
slightly elevated proteins and normal or 
slightly elevated hematocrit and bemogWin 
mav get along with dextrose and/or nSae 
solutions. Figure s iHastrates the condition b 
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Fig 7 M A , 62 jcar old female, who developed a 
marked prolan depletion following an alidonwno perineal 
resection for a carcinoma of the rectum Patient was not 
given more plasma or blood because of fear of reactions 
of which she had two (gnen for an associated ileus) Co- 
lostomj did not function for 1 w cchs after surger) Protein 
depletion followed period of 10 da) stars ation after sur 
gery Patient’s proteins did not return to the lower limits 
of normal until 25 days after surger) Note that the low 
protan levels persisted while the hematocrit and hemo- 
globin remained rather stable, her pnmar) need was for 
plasma protein which was difficult to administer to her 

a patient who w as admitted with total plasma 
protein of 830 per cent, hemoglobin of 164 
grams, and hematocrit of 38 per cent (chronic 
dehydration) Her plasma protein fell con- 
siderably during her postoperative period but 
was alv, ays above 6 70 grams (correction of 
initial hemoconcentration), her protein re- 
serves were sufficient (attested by normal 
values throughout her postoperative period) 
so that need for plasma was not critical Her 
fluid balance before surgery is in sharp con- 
trast to the intake and output after surgery 
was carried out 

Low preoperativc total proteins, hemato- 
crit, and hemoglobin are illustrated in a pa- 
tient with a bleeding duodenal ulcer (Fig 4) 
and one with a penetrating duodenal ulcer 
with partial obstruction of the pylorus (Fig 
6) In the former patient, a high protein diet 
and oral ammo acids improved plasma pro- 
tein, albumin, hemoglobin and hematocrit, 
the patient was given 1,000 cubic centimeters 


Plasma prot im 



Fig 8 E H , is ) car old white female, with a general- 
ized purulent peritonitis nnd ileus due to a gangrenous 
ruptured appendix which was removed The rapidity with 
which a prolan deficicnc) can occur, nnd its improvanent 
ns soon as the paUent was able to cat is illustrated Seven 
hundred and fifty cubic cenUmctcrs of plasma was without 
much effect in preventing this prolan loss More whole 
blood is indicated b) the low hematocrit nnd hemoglobin 
values after plasma proteins returned to normal 

of whole blood in the course of a gastric resec- 
tion and the factors were higher at the time of 
discharge than before The positive nitrogen 
balance attained before surgery is shown In 
the latter patient, in whom feeding difficulties 
were present before and after operation, 2,500 
cubic centimeters of wdiole blood and 1,250 
cubic centimeters of plasma were given, pro- 
tein, hematocrit, and hemoglobin (after the 
immediate operative losses) increased, which 
justified the therapy used 

Postoperative decrease m proteins, hemato- 
crit, and hemoglobin is illustrated in a female 
(Fig 7) whose blood proteins were low from 
the 9th to the 25th postoperative days, fol- 
lowing a one stage combined abdomino- 
perineal resection for carcinoma of the rectum 
She had an ileus during the first postoperative 
week and the colostomy failed to function for 
still another week, during this penod she 
virtually starved Reactions to two plasma 
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infusions presented further dlfficultfc*. The 
need here for plasma protein and it was 
difficult to supply it The development of 
marked anemia In addition to hvpopcotdn- 
emia in a patient with g ene r a lized peritonitis 
and bowel obstruction la shown in Figure 8 
although the protein decrease was promptly 
improved b} oral feedings, the anemia was 
not Poaaibl) more whole blood could have 
achieved this improvement as well. 

riser is i ox 

In a discussion of the Influence of disease 
upon tbe blood protein concentration, the 
term “protein debdenc) it to be preferred 
to tbe more commonly used t erm nypopro- 
tememia.” First b> definition, tbe latter 
concerns Itadf only with tbe circulating pro- 
teins which we now recognize as I eta Important 
than the tissue protdn depot*. Second, there 
Is a gradual depletion of proteins due to mans 
causes, which although not necessarily sui 
fident to bring tbe arculatmg proteins 
within the hypoprotdoemla range, are none 
tbe less Important rinall} a concept of repa 
ration of a proton deficiency In lima as well 
as blood will best explain our results with 
treatment Tbe importance of tissue proteins 
has been stressed bv Midden and Whipple 
Peter*, and Elman (35) 

At present there is no method for the de 
termination of tissue proteins and one must 
depend upon indirect evidence such as the 
fate of protein Ingested Le. that which does 
not enter the a real* ti 00 nor Is excreted is 
considered utilized In budding up tissue stores. 
B> such evidence Sachar llorviti and El 
man found the ratio of tissue to circulating 
proteins of 30 to 1 If this is correct any de- 
crease of plasma proteins implies a depletion 
of tissue proteins man} times greater 

It is desirable to learn the abaolate amount 
of tbe circulating proteins (1 13) Bat tbe 
dye method for tbe determination of plasma 
volume Is not a routine method and cannot 
be repeated at will in the same patient We 
attempted however to establish a trend by 
repeating daily determinations in tbe same 
patient. The time required for determining all 
three factors is less than an hour requires a 
minimum of personnel and equipment, and 


mi) reveal significant day to d*\ fhiTvp-i 
freqoenth withdrew blood through tV same 
needle through which Intravenous fluid wu 
to be given within an hour tbe criteria act 
available to determine tbe need fer blood cr 
plasma. 

Tbe upper limit of hypoprotdoemla b not 
established B Inkle} and asaodates con- 
sidered 6 5 p*r cent, Kagan 6 x> per cent Is 
our own experience we found many sppu 
cull} normal samples around 6.5 per cent, m 
that we arbitrarily selected 6.0 grams per 
cent as the limit 

Casten and Bodenhdroer considered s fiB 
of o 5 gram or more in tbe plasma protein 
in surgical patients as significant such t fzO 
In a patient with an initial level of 3 s pami 
per cent U more significant than In one with 
an Initial level of 8.0 grams per cent A per 
cent age change raking Into cousideTatioe 
tbe control value was reported by os and 
10 per cent or more of them merit Inter 
pretail on 

Often protein changes are attributed to 
hvdremia. Against this Is tbe fact that cor 
samples were drawn several hours after tnln 
venous fluid administration the only *hght 
hrmoddutlng effect of intravenous dextro* 
or saline sedation or both and the t£«prt>- 
pOTtiouate change* in protdn and hematocrit 
so frequently observed. Initial dehydration 
and hem ©concentration has, however to be 
considered 

An Incidence of bypoprotdnemis in sorgfcol 
patients of a 33 per cent Is important espe 
dally when private and ward patients ire ja- 
duded. This as well as other evidence CO 
doe* not support the significance of the d*t 
When the hypoproteinemi* which was tor 
reeled by pceopcratlve management b coo- 
ler balanced by the examples due to * or C t 7 
the post operatise incidence it apprudmstriy 
the same (ai_S per cent) . 

Protein deficiency In patients with 
ulcer has been described (9 18 J*)- *** 
improvement of h}-poprot d nemla due <• 
peptic nicer (chief!} due to bleeding' e®" 
countered by us b chiefly due to rather °-~U 
amount* of whole blood pfcuma, and s®*® 
acids used in these patient* however^ 
r6ie of tissue protons la correcting o' 300 " 
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administered- Consistent improvement »u 
*een when 2 coo cubic con time ten or marc of 
blood alone or in combination with plisma or 
amino add was given 

7 Whole blood appear* to Improve plasms 
protons more than does pUsma doe to the 
value erf hemoglobin as a protein source 

8 Tbe combination erf amino adds and 
whole blood as a means of treating hvpopo 
tdnemia warrants further use 

9 The daOy observation of the total pro- 
tein hematocrit and hemoglobin Is suggested 
as as aid In deciding whether whole mood 
plasma, or devtxoae and/or saline solutions 
meets the patients requirements best 
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oecdta are used It b well to connect a bottle o f 
ulioe aohrtkm to the cdl bottle with a \ tube to 
that the needle can be wasted out with a more 
dilate suspension If neceswm 
In the majority of cases, tbe packed red cdb 
wrre given within 3 days from the time tbev were 
drawn In a few cue* they were given up to 5 
'lava- No beroolyab o em ntd in the remaining 
supernatant plasrru during thb time The red 
cdl m spensloos were not kept kaiser a* It hu 
been shown that when dinted whole blood b 
noted lor more than 3 Asya, the survival trrrw of 
the Infected red cdl* decreawa (s 1 ) Blum 
claims that red cell susprntkxi* t which dm trow 
ha* been added give satisfactory hematologic and 
dinical remit* even when kept op t 3 week* 
before Injection. 

Although most of the cell transfusions were 

f iven to patient* In tbe hospital. It alao wa* 
ound DTattical to give them to ambulatory pa 
tteUs tn tbe out patient department. Four pa 
tleat* In tbe out rat lent department at tbe Pres- 
byterian hospital were given o transfusion*. 
Tbe traarindoua were given between 8a» and 
9x0 ajn. and If 00 reaction occurred by 3330 p-m^ 
they were alknred to retorn home. 

uarcrLT* 

A total of 317 red cdl transfusions have been 
given to 100 patients with various types of 
anemia. One patient fa the series whose case will 
be discussed later received *6 of these translo- 
skat*. Tbe causes and type* of the anemia lor 
which the trawfuskm were green are recorded la 
tbe table. About 80 per cent of the cefl transfu 
skaa consisted of tbe pooled red cdb bum two 
donors each of whom gave geo cubic centimeters 
of blood. This unit is referred to as a goo cubw 


TABLE — CAUSES O* TYPE* OT ANEMIA TOR 
WHICH X ED CELL TBANBECSIOXl WT8E GIVEN 


Afwts feemord*t« (todadln* bbutn* p*pt« afar) 
Cbrosk: beoerdig* 

Qutisctm* (vhh bcaorrta**) 
ftwtnperatJve ixviii 
Pmloari serous 
Irtm defi d socy Lvdl 
fcpw* 

Tone »-w*Ai 

Nrptintk whb ru ins a rttenOc* 

Lrwcnnts 
llwiAr* <£•«»» 

gkkJt ctH snrnns 
Aplssdc ltkwA* 

ChtW»i rf k»er 

EstrtdocaJ defideser 


centimeter red cell suspension (or traashatoo) 
It actually coo tains ipprwrimatdr *go celt 
centimeters of packed cdb. Patients with mOd 
aannh usually received a single 500 cult ceoti- 
meter red cell trsnsfasioQ whOc In tbe scree 
cases, this amount was given on each of two cco- 
secutive days. The t r ansfusions were then re- 
peated as often as desired to obtain • c tbbr 
tory red cdl count and hemoglobin level 

Red cdl count* and hemogtobfa drter mfaa 
tious were made usually within 4 hours before 
and from 8 to *4 hours alter tbe transfnsJoc*. 
In 61 patients after a single trsnsfoslon of a 
500 cubic centimeter red cell (uspendao, tbe 
erythrocyte count increased from an average of 
3 >6 mfllloo to 4.14 mDliou per cubic millimeter 
and the hemoglobin from 10 o to 11.5 grams per 
100 cubic centimeters. In 15 patients who re- 
ceived two 500 cubic centimeter cdl tnnsfuxkan 
00 succesarre day*, tho erythrocyte count In- 
creased from 340 to am? mfilmc per cubic milli- 
meter Dd the bnnogktbm from 6.3 grams to 114 
gram*. The Increase in red eoant and bemojlohia 
value was therefore Just twice as great with jooo 
cubic centimeters as with a 500 cubic centhnettr 
red cdl transfusion. A* might be expected the 
roe In the blood value# In lodrridiul cases rfwwtrl 
rather wide variations bat the bereave# fa gmeral 
compared favorably with tbe effects to be ev 
pected from emhralent amounts of sbole blond. 

No act o*J determbatJoos were made of the 
period of survival ol the transfused rededhb the 
redpientv As the rate of blood forersatloo sod 
destroctiou varies greatly to different types of 
anemia the Wood counts taken to tbe weeks fol- 
lowing the transfusions sere doc definite todei 
of the survival of tbe injected cdl*. FoOcv-srp 
counts to many patient* after red cdl trsmfoskxa 
(bowed a similar survival of tbe ceOs to what was 
*een to tbe same patients alter whole bleed 
trtosfusloQS. 

AD patients were observed carefully for tie 
occurrence of reactions during or following red 
cell transfusions. A patient was considered to 
have a reaction when there was chill or a to®- 
pernio re deration of over j degrees F Reac 
thus oetnrred tor of tbe 00 patients »bo re- 
ceived multiple cdl tnnsfasfam lor tbe insured 
of toucemn or aplastic anemia- Ml of these pa- 
tient* bad gimflar reactions previously with whole 
blood. Of tbe renaming patients wbo recerre 
159 ceQ transfusions, reactions occurred } uawSr 
a rate of 3 per cent Tbe avenge resrtiou rate 
of 00 comeruti e whole blood transfus*** 
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The percentage o t react kru tu lower thin with 
whole blood Lma/uiioca. It hcoododed that red 
ceQ trajuftaloea are ■ utbfactoej mbatitote for 
whole blood In tbe treatment of anemia and that 
they involve le« difficahj- and expetue. 
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TABLT I — KU1TBCE or OFE*AnO'CI — 
FEBRUARY 19J9 to JULY I£43 



mre with radiation maccr in lymph node* deep 
fa the pdvis. 

Other reason*, *uch u bleeding discharge, fis- 
tok», radiation reaction*, etc could he dted 
against ndaVtoo bat tbe 6 re reuom here gfrre u 
•xe the real ooet upon which thb surgical work, 
was predicated. 

In answer to this the proponent* of radiation 
will remark the rrkwmm of the fargfcal pro- 
cedure and will call attention to tbe danreT to tbe 
u ret era and bladder Thi* matter wflj be dis- 
cussed later and It (a of real cosseqotoce In a 
group 0/ auTTPCiJ patienta. 

The aurren must be limited to certain types of 
patient*, fatally they afraid be tWn young, fa 
pood health and ha -e an early growth. Ooe 
would think that patient* with inch qualifies tiou* 
■would be impossftJe to find but the number oper 
ated opoo In on r tcriei k increasing each year and 
we hare only occasionally stepped out tide the 
bound* of the qualification* here mamrratrd. 

One other group hat been operated upon and 
will be discussed separately in the statistics and 
result*. Tbeae are the patient* to whom ono or 
two radiation attempts »t cure have failed- These 
case* arc nonriective and are mutt run and 
the result* would be expected t be poor and they 
ait. \rt ooe of our patient* In thi* group ha* 
fired for j year* and 1 month. 

KATOIAL (TAMJC i) 

The elect ire material comfit* of * total of 47 
case*— 17 from the Poodrflle Ho*p*tal (Mam 
dnuetts Department o! Public Henlth) 14 from 
the MasaachnsetLr General Hospital, and 6 from 
the author * private practice. In the noodective 
poop there were 6 cases— 4 from the PoodvQle 
Horpiul, and * from the YUssaebusetU General 
FT capital Thu suryical senes waa begun m igjg 
aalba* coo tinned to date. In tbe fim year there 
were 1 patienta operated upon In 040, 0 to 04 
3 fa 94a 19 and fa 943 (to Jidv) 10. More 
patient* t operate upon were found than ex 
pected. 

cvAssmcvncrr or xuttut 

The mat erial m cLusi&ed Into elective and 
nooefaetbre ca*e* and the two group* are coemd- 
ered separately In the elective group according 


t the American College 0/ Surgeon* 

tkw, for fa inch a mall group tbe League d h 4 

tra* daiaibcation U too complicated, there were 

34 Claw A caw*, g Oaa* II case*, and 4 daw C 
ca»e*. The tvnes and grade* of nuLgnjocr were 
a* foBowa — adenocarcinoma, 6 aitaxuantbocu, 
1 epidermoid cancer grade l 4 epidermoid can- 
cer grade II U epidermoH cancer grade III, ro 
and epidermoid cancer grade I\ : Caacer 
which ccwld not be graded was found fa a nap. 
Tbe age* of the patient* ibowed that j were frwn 
ro to *9, 11 from 30 to 39, *1 from 40 t 49. g 
from 50 to 59, and wa* 63 yean li Mat of 
the tumora were therefore earij most were rap- 
idly growing cancer*, and most were fa patient* 
who were loa than jo yean of age. Complete 
statistical work on *nch a amifi srnei h of my 
Uttle value and b not presented. 

eaxr izatiox avd cvrk or the iutiuit 
The preparation of the patient for operation h 
very important. Thi* comfit* of admhtinj the 
patient to tbe hospital 4 to 5 day* before the oper 
ation h to be done. Tbe Woo 1 c hem fury meat be 
brought to normal, ritamfa* are supplied fa large 
amount! to arrive aa far u po**ible at a onrmil 
level, and biood tmwforiorn are commonly gfren. 
Two day* before opera Lra the patient k suited 
ou 1 gram of mlfadbalne carry 4 hour*. The 
biood farri ha* been determined fa the begfamug 
and h usually found at 6 to 8 mJBTgramj per cent 
Lately tbe «u!fadiaiine ha* been gbres without 
determination of tbe level. At operation a gram* 
of sulfanilamide ate placed fa tbe large peine de- 
fect under the new peritoneal floor Sulfadurioe 
t* coo tinned by mouth a* toon a* the patient ca* 
take it and i* coo tinned for 7 dav* after operatiow 
In the first Ytara wilianfiamlde wa* used and «d- 
fapyndtoe followed that, but for 1 year* *uHa 
dbaine has been the chemical of choice. Knowing 
fuB weD the po**SbOhles of foreign body leartkan 
caused by these drug* to tbe peritoneal cavity nd- 
(anfiamiie ha* been my carefuHv placed safer 
tbe new peritoneal floor 
In some case* of tbe elect he group -ray and 
radium treatment were given Wore operatfao. 
Rarelv snd vet very drimhriy occawomTi y ha* 
radiation seemed to make the operatic** any acre 
difficult 40 4 per cent of the patient* had radn 
ttoo treatment before cgjenuoo- Sow h»d o 

ditun alone some but oce-bali the regular dooage 

of ray or radium or both, and 10 mtwnt* fua 
ti^ complete -ray and radium cede before 
lion Vi experience is greater t b frit that either 
no radiation at ail or ooe- half the usual -ray 
radiaLwn with no radium k the methed cf ckeict 
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tiretv The cleavage plane between the vagina 
*nd rectum h foond and the rectum b dbaected as 
Ur down the vagina u possible. This part at the 
opera tloc b occasionally difficult and must be tar 
ned cut thoroughly for h h best to remove u 
ranch as poiehle of the cul-de-sac. When this b 
done the Nigina b cut aero** and below the 
growth and u much as possible b retnored. Oc 
elusion damps screws the vagina are not used- It 
b often notkrd that men though the operator 
thinks he has remerved a brge cuff ot vagina, 
when tbe specimen b opened be b chagrined to see 
how Ettle be ha» removed. With the uterus out 
and the vagina open the vagina may be tutored 
with a circular running stitch, not closing the va 
glnaUat around its cur! a* a hemes ta tic stitch. At 
the end of the operation the blood vesaeb, ureters, 
and obturator nerm are wideh exposed The 
ureters look Eke loose telegraph wires running 
across the pelvis. Care b taken to »ee that ail 
bleeding has ceased. Then without attempting to 
drain the peivb (the vagina tt open) and without 
supporting the vagina by any ligament, perito- 
nealizatlon b earned not by suturing the perito- 
nenm of the posterior pebnc wail to the peritoneum 
of the raised bladder flap. Four grams of sulfa 
n Hz mile are placed under the peritoneal flip and 
the peritoneum U dosed tight. The abdominal 
wall b then dosed In layers. It b usual during the 
operation to hare the patient transfused as at the 
end of the operation a certain mount of shock 
Can be eiperted. Constant bladder drainage b 
continued and the patient Is put to bed with the 
foot of tbe bed oc low shock blocks. From then 
on, except for sulfadiazine by mouth, tbe usual 
postoperative care b given. Tbe patient b al- 
lowed t be out of bed on the 14th da) 

IEJDXTS 

CK 47 selected case* In which patients were 
treated In the fashion described none has died, an 
operative mesial! ty of o per cent It waa essential 
fa thb senes that the mortal! tv be low for the re 
mhj with radium In the radwted cists are so 
good that 10 to so per cent mortal! t\ would 
prohibit Huger) A mortality of o per cent, or a 
very low mortality gives the operator feeling 
that at least he is as well off as b tbe radiologist In 
treating this type of disease 

The most significant compOcatfans are difficul- 
ties with the urinary trad (Table II) Cystitis, 
dilated ureters, tod hydronephroses axe the rule 
after operation, not the exception- In most cases 
sb intravenous pyelogram taken before discharge 
wd show large ureters and kidnev privet, bait this 
condition will dear up. Occasionally patients 


hare difficulty in voiding oc emptying tbe Uadin 
doc to Injury to the sympathetic or pansymj*. 
thetic novts. In 5, or 0.6 per cent cf the « 
cases, ureteral 6 stubs developed, which h »1 
cases wQl mean ultimate nephrectomy TLb ■ 1 
serious complication but not a fatal one. la 1 pa 
tlent with a mqye tumor both ureters woe fcjarti 
Of tbe cases with ur eter a l fistulas a nearly coetj 
percentage bad had a ureteral catheter placed *t 
opera t Ion as bad not. Three cf tbe 5 patien ts vik 
fistulas had had previous x-ray treatment »»J 1 
had had a cesarean section of the low tr ain us e 
cervical type 4 months before operation. Tti 
type of cesarean section should never be dear 2 s 
U ertbtim or serai Ion b contenrptated afterward 
There have been do veswoxaginaJ fistulas. 11 * 
bladder was opened once and it was chaed hh- 
out an) 111 effect. 

In 8, or 17 per cent of cases, lymph codes wen 
found t be positive Iliac taxis b 4, arttaJ 
nodes in 1 and obturator nodes In 5. Tbeenuf- 
natloo of the removed Dodes was do< carried ad 
by aenal section as was done fa Dr Tsasdgi, 
and therefore it b quite possible that certain pnd- 
ti t areas were overlooked b other nodes. It b 
extremdy bnportant, however to realize tint I el 
t bese pa bents with very early ksiocs would fare 
eventually died if radiation had been used. Is 
this group srith positive nodes only 1 patient its 
succumbed so far It b too early to tell what tie 
5 year results will be fa these cases with ptakht 
nodes twt the) certainly will be better thaa b 
similar radiated series. 

Of tbe 6 pollen Is with recurrent disease or see- 
ded ive cases fa whom operation was fevredip* 
the surgeon t hare died and 1 dwd of general 
peritonitis alter operation. This b the 
death fa tbe aeries and, adding tbe groups to- 
gether makes death fa 53 patients, or tJ) pe r 
cent It b interesting to Dote and of real tapes 
tznee that the patient wbo died was the enbrw* 
of the entire aeries who was not prepared with s 
sulfonamide- General peritonitis used to be t he 
moat common cause of death from the * ar T* 7 “ 
cervical cancer but osily of tbb series cf y 
s u cc um bed to this fa feet too. Of tbe 6 cases wna 
recurrent disease patient b atiU *lfv* 

Hrwrw «t z years «id 1 menth and each cf tse 
others lived over a year , 

Enough time has not elapsed to make the ao- 
results (Table III) of any value but 5 art 
over j years 4, over years, 13 over 1 ytar' ** 
the others, for varying moo tin under 1 jry- [ , 
the elective cases 3 died of cancer Ootan* 
cancer cf the lung a years and s mentitf sfftf *r 
erst ion and died of generalized metsstzwi 
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WAR INJURIES IN CIVIL PRACTICE 


HARRY J WARTHEN Jr. M D M Jor M C, A.U.S. Ridnoond, Yl^nU 


T HOSE who have sprat you* on the 
surgical wards of dvflian hcspitah in 
the South fed that the transition 
frcro dviEin to mffitary li/e b not u 
thrapt and the change In the natur e of the 
work b not aa Kreat at it ti for the surgeons 
whp have practiced In the East or the North. 
Thit U borne out by an aoalyils of the odmis- 
lion* to the *u rtf cal service of the Medical 
College of Virginia Hasp! tab in Richmond 
Virginia. Where, other than In the South, 
would a hospital be found in which o i per 
cent of all surgical admissions were found to 
have a stab wound of the heart, or i in every 
M9° admmloM to the hospital had gis gan 
grene or deTdopcd it during the hospital stay? 

A brief review of some of these experiences 
when viewed in the light of current medical 
articles from the war zone may give a more 
worth-while picture of wac Injuries than a 
mere redtal of material gathered from medical 
Journals to which ah have access. Three types 
of war in tunes occ u rring in a civilian hospital 
will be discussed 


HtAKT WO UVDS 

Thirteen years ago Dr LA. Bigger became 
wofcnoT of surgery at the Medial College of 
Virginia, and the first caae of slab wound of 
the heart was recogmxed and operated upon 
by him. Since then 43 additional patients 
with stab or bullet wounds of this organ have 
been admitted. No doubt patients with 
wound* of the heart were admitted prior to 
thb date, but they either passed unrecognised 
or a diagnosis had been made too late to per 
nut successful operation. Thb tvpe of injur) 
Is now bo thoroughly understood by the house 
staff that the ambulance surgeon telephones 
the hospital that he is bringing in a heart case 
so that an immediate operation can be done if 
necessary All but 4 of the patients in thus 
Fn tb» Stolicw BysiiJ. BTC » aAFETTC 
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series were operated upon by Dr Birger to 
whom I am indebted for much of the loEomng 
data cm heart wounds (j 3) 

In arriving at a diagnosis the physical find 
logs in thb condition are of greater raise than 
the history A possible exception to thb is tht 
observation of Elkin (6) that the intern! of 
time that elapses between injury and ccJhjwe 
may be of value in diagnoab. Approximately 
150 cubic centimeters of blood may enter tit 
pericardial sac before signs of tamp onade 
appear Once the cavity b filled, a farther 
amal! increase in the amoant of contained 
blood causes the pressure to rise rapidly with 
resulting obstruction to the venous retain and 
circulatory coflapee. The time elapsing he 
tween Injury and collapse will therefore rite a 
rough index as to the degree of beroorrfisgt. 
The value of thb observation is, of course 
lessened by several variable factors, foe ex 
ample the heart cavity involved whether 
auricle or ventricle, and the possible escape ol 
blood through a rent in the pericardium. 

The circulatory collapse is always greater 
than can be explained by the obnoos blood 
loss. The superficial vans, espeefafly the 
external jugular veins, are always distended ia 
tamponade The head should be level with, or 
slightly above the Wei of the heart wbei 
testing for tamponade. The peri cordial < 3 aD- 
neu b not increased Immediately after bjizxT 
The heart sounds are distant and muffled. Tb* 
heart may be displaced to the right by bemc* 
rhage into the kit pleural cavity 

Respiratory distress and cyanoab are pres- 
ent in advanced tamponade as the result <* 
circulatory collapse and venous stall*. If the 
blood pressure can be obtained, the pobe 
pressure b low The pulse Is relatively slow hi 
view of the low blood pressure, fltggrf (s) 

tuat pointed out the value of fluoroscopy m the 

diagnosis of cardiac tamponade. The pm 
cardial shadow may be fit tie, if it aQ^_f 0 ' 
creased, but the outline is ImmoWle. Thu 
sign appears to be pathognomonic of tanrpo- 
nade It also may aid in determining the vri** 
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of conservative treatment Aspiration of the 
pencardial sac may be resorted to as a diag- 
nostic measure, but this has not been neces- 
sary in this senes 

The patient with a heart wound who does 
not develop tamponade as the result of free 
hemorrhage into the pleural cavity or exter- 
nally, is a more difficult diagnostic problem 
This was true in the first heart wound oper- 
ated upon by the author (10) The behavior 
of the patient and the location of the wound 
suggested a divided internal mammary artery 
The incision was made with this thought in 
mmd and considerable difficulty was had in 
closing a rent in the nght ventncle through a 
relatively small incision over the course of the 
left internal mammaiy artery 

There are certain signs which may be of 
diagnostic aid in the absence of tamponade 
Massive arterial hemorrhage from the external 
wound should suggest the origin of the bleed- 
ing A splashing, churning sound synchronous 
with the heart beat is significant Air, if 
present in the pericardial sac, should be 
recognized by fluoroscopy 
Local anesthesia lends itself well to the 
repair of heart wounds Some of these pa- 
tients are already comatose from acute alco- 
holism or cerebral anemia, and all have 
varying degrees of respiratory embarrassment 
A practical difficulty sometimes arises when 
local anesthesia is used When the tamponade 
is released, they frequently become maniacal, 
requiring restraint This is an awkward hap- 
pening at an inopportune time and necessitates 
the administration of a general anesthesia 
Because of this, some surgeons use general 
anesthesia routinely I have used only local 
anesthesia with the exception of a cardiac 
exploration which was done in conjunction 
with an intra-abdominal gunshot wound 
Spinal anesthesia was given for the laparot- 
omy, and it was found that this permitted 
examination of the heart through a thoracic 
incision Spinal anesthesia, however, should 
not be used for this operation 
A left or nght parasternal approach should 
be made depending upon the part of the heart 
which appears to have been injured At least 
two, and sometimes three, costal cartilages 
should be removed Additional space may be 


obtained by rongeunng away adjacent ster- 
num, or by dividing an additional cartilage 
and retracting the corresponding nb upward 
or downward 

An extrapleural approach should / bc made if 
possible This is more time consuming and 
frequently is impossible if a nght sternal ex- 
posure is necessary Regardless as to the 
approach, a good exposure is essential before 
the pencardial sac is opened Once the pen- 
cardium is opened, one’s dispositions must be 
made rapidly for bleeding becomes excessive 
when the tamponade is released The incision 
should be adequate to permit immediate 
inspection of the involved surface of the heart 
An apical traction suture of Beck aids m the 
control of hemorrhage and manipulation of 
the heart The ti action suture can be steadied 
by the left hand while the left index finger is 
placed over the opening in the heart Inter- 
rupted sutures can be taken in the myocar- 
dium beneath the finger as recommended by 
Elkin (7) Silk is the best suture material 
Care should be taken to avoid incorporating 
branches of the coronary artery in the suture 
If necessary, on-end mattress sutures should 
be placed in order to avoid this complication 
The sutures should be tied only snug enough 
to check bleeding The pericardium is closed 
loosely with interrupted catgut sutures The 
lung, if collapsed, should be re-expanded and 
the chest wall closed without drainage after 
5 to 8 grams of sulfanilamide powder have 
been placed in the pleural cavity Care should 
be taken that excessive amounts of sulfanila- 
mide are not placed m the pleural cavity for it 
is rapidly absorbed and may lead to toxic 
symptoms 

All of the heart wounds treated during the 
first few years of this senes were operated 
upon if they showed any evidence of tam- 
ponade or of hemorrhage into the pleural 
cavity It is now the feehng that in a consider- 
able number of these cases control can be 
accomplished by simple aspiration of the 
pencardial sac 

The present routine at the Medical College 
of Virginia Hospitals is as follows A patient 
suspected of having a heart wound is placed m 
moderate Trendelenburg position and given 
morphine and atrophme If he is in collapse, 
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5 Haulms of adrenalin are given and venodysb 
b administered slowlr A small amount erf 
*drena2n may be added to the Intravenous 
solution. Tbe blood pressure b determined 
frequently, and the veins of the neck are frv- 
H*cted with the patient In the boruoutal 
position. The heart and the lan pi are exam 
Ined repeatedly for significant change*. 1/ 
definite tamponade or massive hemorrhage 
Into the cheat u present the patient is operated 
upon Immediately IX the diagnosis b oocrr 
tain and the patent i general condjticc is not 
alarming, further determination! erf the arter 
lal and venous pressure are made and the out 
hoe of the pericardium b followed flaoro- 
•copicaUy If the tamponade b not excessive 
the aic U aspirated. Tbb frequently relieves 
the avmptomi drama ticaD\ If temporary 
reltef follows aspiration, the procedure may be 
repeated depending upon the general ctmdi 
tlon of the patient and the d oration of the 
favorable response This temporising method 
ihould be carried out only when the patient b 
in relatively good condition and with oil 
fadEtie* at hand for Immediate operation 
shouki the patient 1 * condition deteriorate 
Aapiratlon of the aac hai been used aevrral 
time* by Bigger (4) a* an emergency meaaore 
to Ieaicn tamponade while the operating room 
waJ being prepared 

The u»« of heparin and plasma daring the 
past few yean has been of value. Heparin has 
been given after extensive wounds to prevent 
dotting within the involved chamber ol the 
heart and plasma has largely supplanted the 
other Intra venom flukb daring the actual 


operation. 

The outcome following stab wounds of the 
heart is more favorable than following bullet 
wounds. The victim erf a bullet wound fre 
quentlv (flea before aid Is available, and the 
operative repair b more difficult- The edges of 
the wound are deaner and aa a role there b no 
loss of taaac in stab wounds. Bullets usually 
pass com pletely through the heart and the 
pericardial sac with the result that there are 
considerable kiss of tusne and a greater pov 
rfbffity of hemorrhage. 

Thirty-seven of the 44 cases admitted to the 
Medical College of \ irginia Hospitals were 
treated surgically Twenty nine were oper 


ated upon and jo recovered Eight patients 
with milder symptoms were socreWaDy 
treated by asplratloo alooe. 

unxiuxx.li. tvorxm 

In this discussion I had hoped to analyte 
To cases of abdominal wounds treated in the 
Medical college of \ irginia daring the put 
4 years. Difficulties of rime and space nrolrd 
prohibitive but I have several definite im- 
pressions as a result of having followed these 
patients. The first Is (hat the most Important 
thing b to repair the damage as toon as the 
condition of the patient permits. This may 
sound trite but there may be a tendency to 
forget that the time element In ibdomaa! 
wounds b paramount The many recent 
worth-while advances In the study and treat 
ment of shock may sometime* momentarily 
divert the attention of the younger men ope 
daDv from the treatment of the origital 
cooaitlon The hanging drop method b of tbe 
greatest Importance In determining the degree 
and progress of shock but valuable time msr 
be lost before operation If too much tune ft 
devoted to quantitative determination of 
something that b clinically measurable. It b 
safer to reserve this and similar tests for post 
operative guidance in the average case Tbb 
statement may be questioned but with the 
ready availability of plasma and Wood bants, 

I do not think unnecessary time should de 
devoted to preopera U t study The tfane 
required to examine and prepare the patient, 
plus that devoted to the routine emergency 
tests, should abo be utHired to give puma 
and determine the type of blood needed- Br 
the time these preliminaries are completed 
the majority of patients with gunshot wounds 
will be in tbe best condition that can be ob- 
tained preoperati elv and this sho ok! 1* 
reflected in tbdr blood pressure and gewnl 
appearance The actual transfer to the oper 
a ting room will a fTord a farther therapeutic 
test of there ctmdi 1 1 00 and if their pressure hu 
remained stable the plasma should be ecu 
tinned and tbe operation begun. Tbe «a 
sional civilian casualty who reverts to sheet 
after the trauma Incident to this handEagJ* 
sorely wounded and should be set aside 
pending further study and therapi 
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1 he choice of the imstliLtic is a debatable 
one Despite the objections raised by manv , I 
feel that a careful!} given spinal anesthesia 
has a wider field of usefulness in abdominal 
wounds than is gcncrall} conceded It lias the 
obvious disad\ antage of lowering the blood 
pressure, but the proper dose lc\el, and dilu- 
tion wall minimize this change, and mtra- 
a cnous fluids wall further buffer the fall Spinal 
anesthesia also has the theoretical and possibly 
practical danger of causing greater soiling of 
the peritoneal cavitv, but, in carcfullv chosen 
cases, I think the operative rapiditv, thor- 
oughness, and gentleness which it permits 
more than offsets the ha 7 ards associated wath 
its use If spinal cannot be used, cyclopropane, 
intrav cnous sodium pentothal, or ether or a 
combination of these wall be necessary 

Our experience vath gunshot and stab 
wounds of the abdomen has not been unique 
Wounds of the upper abdomen arc more haz- 
ardous than those of the lower quadrant 
Combined thoracic and abdominal injuries are 
especially dangerous Perforations of the 
colon ha\c always earned a higher mortality 
than those of the small bowel Evisceration 
docs not nccessanlv spell disaster 1 he degree 
of immediate shock that follows a wound of 
the abdomen is an index of vascular rather 
than bowel injury The wound of entrance 
and the wound of exit gives uncertain evi- 
dence, at best, as to the probable damage 
within The bizarre behavior of the bullet 
within the abdomen is proverbial T he only 
rule to observe is to place a vertical incision 
over the area of anticipated maximum injury’ 
and to continue the search until all of the 
damage has been repaired The perforations 
sutured should total an even number The 
usual explanation for an uneven total— that 
one perforation represents a glancing injury— 
should be viewed with misgiving If a missile 
penetrates the wall of the bow'd it usually’ 
traverses a portion of the lumen The most 
difficult perforation to find is one located along 
the mesenteric border The opening is usually 
obscured by a hematoma between the leaves 
of the mesentery These w'ounds require 
careful search and more careful closure 
Wounds of the gall bladder arc best handled 
by' cholecystectomy if the perforations are 


widely separated, or bv conversion of two 
adjacent openings into one defect through 
which a tube mav be sutured Rents in the 
liver as a rule respond better to suture than 
packing A strip of muscle is also useful as a 
lumostatic agent Thrombin is smd to aid m 
checking hemorrhage from the hv cr Shatter- 
ing injuries of the kidnev and spleen require 
removal of the organ Patients with perfora- 
tions of the bl iddcr into the free peritoneal 
cavitv mav have rimarkablv few svmptomsif 
the urine is sterile and not too acid 

1 lie question of retained foreign bodies has 
never given us much concern If a bullet can 
be palpated near the surface, we remove it 
before the patient leaves the hospital to avoid 
pain and possible subsequent abscess If it is 
decplv situated and not adjacent to large 
vessels or nerves, we disregard it, for we feel 
that in all probability it will not give trouble 
If infection develops the abscess serves ns a 
guide to the retained body and its removal is 
simplified 

By far the most difficult problem that arises 
in abdominal wounds is the frequent question 
as to whether an intra abdominal injurv is 
present Probing a tract is dangerous and 
misleading T rec air beneath the diaphragm is 
diagnostic of a gastrointestinal perforation if 
present, but mav be deceptive if absent Peri- 
toneoscopy Ins a definite field in this type oi 
ease and much may be learned from repeated 
determinations of the specific gravitv bv the 
hanging drop method Muscle spasm and 
rebound tenderness arc probably the tw o most 
significant clinical signs Intra-abdominal 
hemorrhage and perforations of the bowel 
cannot be differentiated with certainty, and 
the distinction is academic, for a reasonable 
likelihood of either condition demands an 
exploratory laparotomy 

GAS GANGIU3NF 

A study has been made of all cases of pa- 
tients with gas gangrene treated at the Medi- 
cal College of Virginia Hospitals during the 
last decade (ii) Seventy’-one patients with 
gas gangrene were treated during this period 
and 21 died, a mortality' of 30 9 per cent The 
number of cases has been constant— 36 during 
the first s years, and 35 during the last 5 years 
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The mortality however has increased ool> 
8 patients died during the first 5 years, whereas 

M died during the second cormpowfcg 
penod This was an Increaae of 75 per cent 
despite the employment of additional therm 
peu tic measures during this latter period. 

The treatment daring this decade corres 
ponded to that folkmed general}) with tlw 
exception that propirvlactk pcrfringens anti 
toxin was probably given more freely here 
than dsewbere and sulfanilamide was used 
local 1 > very early at the Medical College of 
Virginia Hospitals. 

In 1931 9 patients with gas gangrene of the 
extremities were treated, dueflj by amput* 
tion and without perfringms antitoxin only 1 
patient died, a mortality of n per cent. 

During the next 4 yean, a prophylactic dose 
of pcrfringens and toxin was nsuafly admin 
Utered to the trauma tk cases and large doses 
of antitoxin were given therapeutically Dfi 
bridernents were performed more frequently 
than amputations. Twenty-seven patient* 
were treated and 7 died a mortality of 16 per 
cent. In fairness to this method it should be 
stated that 4 of these deaths followed gas 
gangrene originating fa the trunk- If only the 
cases were included in winch the gas gangrene 
originated fa an extremity the mortality 
would be exactly the same as fa the first year 
of the tabulation namely 1 1 per cent 

During the past 5 yean larger prophylactic 
and therapeutic doses of perf nogens antitoxin 
have been given. Roentgen therapy was 
n till pH frequent!) both prophylacticafiy and 
therapeutically and during the past » years 
many of these patients received suIfanQaraJde 
locally and generally fa addition to the usual 
surgical measures of dfbndenent and am puts 
tlon Despite the intensity of this treatment, 
the morWtty has been distressing]) high— 35 
patients were treated with 14 deaths, a mor 
taEt) of 40 per cent Four of the 5 patients 
with Involvement of the trunk died. Even if 
we omit these cases from our tabulation the 
mortality from gas gangrene of the extremities 
was 33 3 per cent or three times that of the 
corresponding infections during the first 5 
year period A careful search was made In an 
effort to explain this high mortality W Of 
these patients had associated Injuries or 


disease that virtual}) preduded tbar recovery 
but this was also true fa our earfieT cases. A 
possible explanation in part. Is found in the 
tge distribution fa the two 5 year series. Only 
Jtwtients were over tge 60 fa tbc first senes, 
while 7 patients over age 60 were found In the 
second period The mortality for all patients 
past age fix was 77 7 per cent A second and 
more disturbing explanation mav be that the 
introduction at chemotherapy fa some Jo 
stances mav have beguiled the surgeon into a 
false sense of security and fw may bare 
relaxed uncnosdoualy fa his effort to perform 
a thcaoogh debridement of recent wounds. 

\ study has been made of the various pre 
ventive and curative measures used fa the 
treatment of gas gangrene at the Medical 
College of \ nglnla. 

Thirty-seven patients who subsequent}) 
developed gaa gangrene received perfnngrns 
antitoxin prophylacticaliy jo died a mortal- 
ity of 17 per cent- Thirty four patients who 
had not recoved perfrfagens antitoxin pro- 
phylacticail) developed gas gangrene and u 
died a mortality of 35-5 per cent Superfr- 
aaffy this would appear to indicate that gas 
gangrene ran a milder course and was more 
amenable to treatment if antitoxin was ghen 
prior to the dinkal onset of the infection. Two 
fact* argue against this interpretation. The 
patient who did not receive perfnngeos and 
toxin as a prophylactic measure was usually 
either admitted alter the onset of gas gangrene 
or the possibility of gas gangrene was not con- 
sidered until the infection was evident, tad 
sometimes advanced. The patient who devri* 
oped unsuspected gas gangrene as a rule, had 
a serious associated condition such as di* 
beies, a pre-existing gangrene, or a period two 
of the gastrointestinal tract. 

A second method of evaluating the value of 
perfnngen* antitoxin ma\ be found fn the 
various numbers of units given fa this aeries. 
Nineteen patients were given aprophyisctic 
dose of perfringens antitoxin. The mortaEty 
fa these cases was sfij per cent On the theory 
that if a small proph) lactic dose was benefi- 
cial, a larger doee mould be more helpful, ocr 
routine was then changed and a therapeutic 
dose of ojxo units, or more, was given a* a 
proph) lactic measure to 7 patients. Fire 
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patients also died in tins senes, a mortality of 
29 4 per cent In other words, the mortality 
was slightly higher after a larger prophylactic 
dose than after a small one Two patients 
received 30,000 units, or 15 times the recom- 
mended prophylactic dose, and both developed 
gas gangrene, with death in 1 case 

Unfortunately, data arc not available con- 
cerning the total number of patients who 
received perfnngens antitoxin prophylactic- 
ally in terms of the number who later devel- 
oped gas gangrene, but the above figures cause 
doubt as to the value of antitoxin as a pre- 
ventive measure Pursuing this thought 
further, it is difficult to see how' a massive 
infection can be cured by antitoxin given 
therapeutically if a prophylactic injection of 
antitoxin could not prevent the infection at 
its inception 

Fifty-seven patients received an average of 
31,500 units of perfnngens antitoxin thera- 
peutically, and 17 died, a mortality of 309 
per cent 

Twelve patients received sulfanilamide lo- 
cally as a precautionary measure, or orally as a 
therapeutic procedure, and 4 died, or 33 3 
per cent 

Eighteen patients received roentgen therapy 
as a prophylactic and therapeutic measure, or 
both, and 6 died, again, a mortality of 33 3 per 
cent Encouraging, how'ever, is the fact that 
3 5 patients were given roentgen therapy pro- 
phylactically who failed to develop gas 
gangrene. 

The operative therapy fell naturally into 
two groups, namely amputation of involved 
extremities, or ddbndement, with excision of 
infected muscle bundles Thirty-six limbs 
were amputated with 6 deaths, with a mortal- 
ity of 18 2 per cent Twenty-eight d6bnde- 
ments were undertaken, with 8 deaths, a 
mortality of 28 5 per cent 

To summarize, the following prophylactic 
and therapeutic procedures were used in the 
treatment of gas gangrene, with the indicated 
mortality roentgen therapy prophylactic and/ 
or therapeutic— 33 3 per cent, therapeutic 
perfnngens antitoxin, 309 per cent, Sulfa- 
nilamide locally and/or generally— 30 8 per 
cent,prophylacticperfnngens antitoxin 10,000 
U — 29 3 per cent, debridement, 28 5 j>er cent 


prophylactic perfnngens antitoxin 1,000- 
2,000 U— 26 3 per cent, amputation, 18 2 
per cent 

Despite tins inconclusive evidence, it was 
necessary to formulate a uniform method for 
treatment of these cases, and the following 
outline, based on our expenence and that of 
others w’as evolved 

In additon to the usual care given m all 
traumatic cases, ever}' patient in whom the 
deep fascia has been penetrated is considered 
to be a potential victim of gas bacillus infec- 
tion and is treated accordingly Treatment 
includes a painstaking clean-up with stenle 
water, green soap and shaving, followed by 
ether, iodine, and alcohol The operative field 
is draped, and a purposeful d6bndement is 
undertaken No nonessential tissue that has 
been exposed by the injur}' is permitted to 
remain It is imperative that the full extent 
of the wound be determined and explored The 
under surface of the extremity must be in- 
spected for additional injuries or wounds of 
exit All foreign material and devitalized 
bone is, of necessity, sought and removed The 
original instruments arc discarded Muscle 
removed from the w r ound should be cultured 
for gas organisms 

I cannot leave this phase of the treatment 
without emphasizing again the importance of 
the debridement Ultimate success or failure 
lunges more upon this than upon any other 
aspect of the therapy A copious warm normal 
saline irrigation is then used, care bemg taken 
that all parts of the wound are flooded with 
solution After all bleeding points are ligated, 
10 grams of sulfanilamide crystals are placed 
in the wound if the incision is to be closed 
Twice this amount may be used if the incision 
is to be packed open Correspondingly smaller 
amounts should be used in children The 
decision as to whether the incision should be 
closed rests upon so many considerations that 
I shall only say that the edges cannot be 
approximated without tension, or if a dead 
space remains, the wound is left open, with an 
abundant gauze pack If a fracture is present 
or if the wound is near a joint, the part is 
immobilized by an adequate plaster encase- 
ment Fifteen hundred units of tetanus anti- 
toxin are injected A prophylactic or thera- 
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peutlc dose of perfnngrns antitoxin may be 
given, if the operator hw isath in this agent. 
If there U any Impairment of the circulation 
to the part a sympathetic novocain injection 
should be p\m Henry docs thli routine!) In 
all card of potential gas gangrene. 

Ai aoon as possible on the day trf operation, 
a pojtoperative roentgenogram a taken. Thi* 
checks the portion of the fragment* if a irac 
turn Li present, and serves aa a standard for 
axnpansoa when later roentgenograms are 
made to determine if gas i* present in the 
tissues. A prophylactic roentgen-ray treat 
ment, aa outlined by Kelly (9) should also be 
riven to the involved area at thli time. Twelve 
bout* later another film u made to determine 
If gas has Increased in the damaged area, and 
a second prophylactic roentgen- ray treatment 
ahould be given. A third roentgenogram 
made 14 houn after the injury will definitely 
determine If a gas Infection Is present If tha 
is negative, there Is little Ekelihood that £is 
gangrene vrIQ occur Sir grams of sulfauiia 
mxtc, or sulfadiazine, should be given dally 
lor the first 48 or 72 hours during this proba 
tionary period The clinical signs and symp- 
toms meanwhile should not be neglected, and 
excessive pain, swelling tachycardia discolor 
ation, or crepitus should point to a gas infec 
tlon. The roentgenologic diagnosis, however 
can and should be mane before these changes 
are evident. II gas gangrene develops an 
immediate dfbn dement, or open amputation, 
should be performed, depending upon the 
digree of Involvement and the state of the 
circulation distal to the infection. Roentgen 
therapy and the sulfonamides should be con- 
tinued. The latter should be given inti* 


venously If a satisfactory level cannot be 
maintained by the oral route. An erythrocyte 
count and hemoglobin determination should 
be made dally followed by plasma or whole 
blood transfusions as Indicated for these pa 
tlents frequently develop a rapid and severe 
secondary anemia. An electrocardiogram 
should be made before the patient leaves the 
hospital, lor severe myocardial damage has 
been reported following gas Infection 
In the treatment outlined on attempt has 
been made to combine the best elements In our 
own experience with such suggestions made by 
others as seem to offer the gresiest likelihood 
oi success. This method was Instituted 
sEghtly more than 3 years ago at the Medical 
College of Virginia. There was been a great 
reduction in the incidence of gas gangrene 
during the p*st a ytara. This Improvement is 
due In part, no doubt to the rcstrictiooi cc 
the use of automobiles and the lowered speed 
limits. I am sure howe v er that the method 
now employed In these cases has played a part 
in this reduction. While It Is too early to draw 
definite coctlurioos as to the ultimate worth 
of the method described, we fed encouraged 
and justified in continuing to use it. 
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THE UTERINE CONTRACTIONS ASSOCIATED 
WITH PROLONGED LABORS 
Observations of Uterine Motility made with the Lorand Tocograph 
DOUGLAS P MURPHY, MD,FACS, Philadelphia, Pennsylvania 


T HE problem created by the occurrence 
of prolonged labor is one of the most im- 
portant met with by the obstetrician It 
requires him first of all to determine 
whether the failure of the patient to deliver m a 
reasonable length of time is due to disproportion 
or to madequate contractility of the myometrium 
And the success with which he copes with his 
problem depends m many instances upon how 
soon he makes his differential diagnosis 

Moderate degrees of disproportion can be diag- 
nosed by' phy sical examination, or by resorting to 
the use of roentgen pelvimetry' The efficiency' of 
the uterine contractions, on the other hand, is 
somewhat difficult to evaluate by' physical exami- 
nation, but this difficulty also can be overcome to 
a considerable extent by recordmg the character 
of the contractions with a L6rfnd tocograph (1,2) 
This is a simply constructed mechanical device 
which supphes a permanent record of uterine ac- 
tivity measured through the medium of the ab- 
dominal wall 

Recently we had the opportunity of studying, 
with the tocograph, the uterine contractions of a 
senes of patients at frequent and regular intervals 
throughout labor The majority' of the patients 
dehv ered after labors of normal duration A few, 
howev er, expenenced unusually long labors The 
tocographic records of the patients expenencing 
long labors exhibited certain characteristics which 
distinguished them from the records of the pa- 
tients who delivered in a normal length of time 
Since knowledge gamed from a study' of both sets 
of records appeared to have clinical as well as 
academic mterest, typical records are presented 
and discussed in order to illustrate the points m 
question 

MATERIALS ANT) METHODS 

The utenne contractions of 105 women, who 
were being dehv ered vagmally m the Hospital of 
the Umv ersity of Pennsy'lvama, were registered at 
to 2 hour intervals throughout their labors with 

1 rom tile Gynecean Hospital Instituted Gy necologic Research 
Department of Obstetrics and Gynecology University of P enn - 
sy lvaiua. 


a Lorand tocograph Complete sets of tocographic 
observations supplied by 3 of the patients m the 
senes, who experienced unusually long labors, 
form the basis for the present analysis Other data 
upon the labors of the 105 patients have been re- 
ported upon previously' (3, 4) 

RESULTS 

Labor of normal duration Figure 1 reproduces 
the tocographic record of a multipara who expen- 
enced a labor of 16 hours’ duration She dehvered 
spontaneously an infant weighing 2,730 grains 
Her tracings, which are ty'pical of the contraction 
pattern observed in association with adequate 
uterine motilitv , reveal waves of normal height 
and length, waves which recur at regular intervals, 
and ones which resemble each other m both size 
and shape 

The motility associated with labors of good 
quality and of normal length is characterized by a 
contraction pattern of such a kind that it is pos- 
sible, m one’s mind’s eye to superimpose any 
wave and its following trough upon either of its 
adjacent waves and their troughs The effective- 
ness of the utenne motility' is mcreased further if 
the waves are of greater than average magnitude 
Prolonged labor As can be demonstrated in the 
accompanying graphs, a prolonged labor may be 
associated with either normal or abnormal uter- 
ine motility 

Prolonged labor associated until normal uterine 
motility Figure 2 reveals the utenne contraction 
pattern of a multipara, who expenenced a normal 
utenne motility' throughout her entire labor of 91 
hours’ duration 

The prolongation of her labor was due to dis- 
proportion which mcluded the existence of (a) an 
android pelvis, (b) pelvic funnelling with asso- 
ciated unusual pro min ence of the ischial spines, 
(c) a posterior position of the occiput which neces- 
sitated manual rotation and forceps extraction, 
and (d) an infant which weighed 4,450 grams 
The tocographic tracings of this patient reveal 
waves of excellent height, length, and rhy'thmic- 
ity r , and ones which resemble each other rather 
closely' m most characteristics 
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Pnl*ntt 4 iaior ajracixtrd witi friary nttrlm* 
inertia Figure j reproduce* the contraction rat 
tern of a primipara who delhrered beraeif of an 
1^50 gram infant at the 36th week erf pcry ia D- 
cv The infant predated by the breech Tha pa 
tfent experienced an inadequate uterine motJIUy 
throaghont her entire labor orf 47 bouTi* duxitkw. 

The contraction pattern orf till patient b char 
actemed br (a) wave* of urmll magnitude, 
(b) one* which rary in lire and ihape, and (c) lack 
orf a nonnaf rhythmidty orf occurrence orf mcce*- 
*fre ward. 

Pniom jrrf faiar aswoaierf *-ili feimvy and 
tecondary aeriia. Figure 4 record* the enotrac 
two pattern orf a primtpara mho experienced both 
primary and aecondary Inertia. Her wire* are 
pm I ter than thoae which are t epical orf normal 
labor and they haw loat their rhythmidty at 
time*, ai ahown in tncap 4 mod 5, From tradflg 
o onward there b almcat a total abaence orf any 
mtermittent contraction ware*, tedicathaj the 
exbtence orf a aeccmdary Inertia. 

EtALCATKW 07 PTOt 

Tbe present otnervatww denonitate the feas- 
ibility orf acqmnng consbtenUy uniform record* 
of uterine motility with tbe toengraph at inter 
rah throorb labor Tbe) Indicate, rartbermore, 
that the pattern orf aw tract >oo it established early 
and persmi throughout labor and that each pa 
bent exhibit* a pattern which if peculiar to 
bentlL 
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Fix TocOfrariac rrtrwd mJ mil Itrrm* wWC 
tioo* •bawrut dartai labor af • hows’ dantUa. TIw* 
ultmli, j Dd*y 1* ddnerjr do* I* dJaropar 

t«cc Near pa wt no o * ( ) tarja area, (V ■Ttnr* 
rtytbandtj- tad ( ) wrottetory amiorMjty m rfaa aad 
ihapr ol nra thraaghoot tb* kit Uhw period. 

At the beginning orf labor the patient will re- 
veal either a good or poor type ol mcrtUrt r aid 
it b aauaDy the caie for the original qnairty orf 
uterine adfrlty to he maintained throcgtvwt the 
labor 
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fig 3 Tocogrnphic record of abnormal uterine c>m 
traction! (primary inertia) throughout a labor of 47 hour*' 
duration Time intervals 3 minutes Vo evidence of dis 
proportion I\otc (a) jrmll fire of waves, (b) nlrencc of 
satisfactory rhythmial) and (c) aide variation in the sire 
and shape of successive waves 

If a satisfactory pattern of contraction becomes 
established early, a labor of normal duration 
should be expected in the absence of ant evidence 
of disproportion If labor is prolonged, v lth t 
normal pattern of motililv , anv delay m delivery' 
is probable due to an undetected disproportion 
If the locograpluc record gives evidence of 
primarv inertia early' in labor, one of two sequels 


fig 4 Tncngrnplnc record of abnormal uterine conlrac 
tions during a lalxir of 4 hours’ duralion Time intervals 
v minutes Note (at *mnll sire of waves vv here present, 
(b) absence of rb) Ihiiiicily (trarinr' 4 and 0, Imtli of 
whbh arc signs of primatv inertia (c) absence of waves be 
ginning with tracing o indicating rxistrnrc of recondnrv 
Inertia 

is to be cvjiectcd I itlicr the primarv inertia will 
continue, nr the uterine contractions will cease 
iltngethcr, the primarv becoming a sccomlan 
inertia As vet, the writer Ins not observed a 
secondarv inertn to follow an earlier normal 
motililv in (lie absence of disproportion 

1 rnm such observations as these, it must be ap 
parent tint locograpluc recordings made svs- 
lemattcally throughout labor can aid grcatlv m 
understanding the character of the uterine actn- 
itv during labor \nd an important feature of tins 
aid is that it is acquired early in labor By virtue 
of tins last fact, the obstetrician is placed in .1 posi- 
tion where he can distinguish rclativclv earlv in 
labor whether he is dealing with inertia or dis- 
proportion If he finds tint he has a cisc of 
primary inert) 1 on his hands, In securing toco- 
graphic records at intervals, he will then be able 
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to dbcover whether the patient ultimately deVri- 
es'* v aeeacidiry inertia tad jot when that occur*. 
Iwti thb Information available he wSl then be 
In t patiUoa to terminate tbe labor without onchje 
delay 


tUXVASY AXD covacarcrxi 
i The uterine coo tract lata of 05 pa lien ti tot 
rexbterrd «t 1# to * boor Interval* throughout 
labor with a LflrinH tocograph- 

» The tocofrtphic record* ol 3 patient* who 
experienced prolonged b.barx tre reproduced. 

3, The aniforautr In tbe character 0/ tbe trie 
ino of a given (odMdual demonttrata tbe feav 
iMlty of recording the uterine coctnctlora at Ire 
qusnt Interval* throughout labor 

i Tbe chancter of tbe contraction pattern b 
eitiblbbed early In Dbor and with minor modl- 
licatloc* pertbta throughout laber 

< The contraction pattern of one individual 
diner* lignHkantly (ram that of another 
6. A prolonged labor but be aatodated with 
either a normal or an abnormal uterine ctmtrae 
tion pattern. 


7 Tbo penbt cnee of a normal contraction pat 
tern thrrwgboat a prolonged labor mmil i that 
any delay tu deCroy b due to dbpcofortkn, 
ratheT thin to Inertia. 

5 , Tbe contraction pattern ciumcterbtlc of 
primary uterine Inertia t* ertablbhed early b the 
cmne of labor 

9. Tbe toeograph w 3 J record not cnlv tbe 
eabtencr of a primary berth, but abo indicate 
Iti degree Furthermore, regubr tocogmffde 
tearing* will record the firtt ppeartnee ol arc 
oodary Inertia. 

10. From the*) obanro liona It b eoododed 
that ayitematlc recording of the character of the 
uterine motlbtr during labor by mean* of the 
L&rind tococraph can aid the otnietridan in the 
conduct of toe labor 
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CONSERVATIVE TREATMENT OF ACU I E INVERSION 

OF 1 HE UTERUS 

HLRRL 1 U BURW 1 G, MI) I \ L S , Buffalo, New 1 ork 


ACbTE puerperal inversion of the uteri!' 
/\ is a comp iratn cl\ rare lesion \\ ith a re 
f — V ported incidence caning from i in 740 

L V. to 1 in 16,000 (3) deliveries One can 
assume, therefore, that the average obstetrician 
wall encounter this serious complication one or 
more times during his career Because the author 
had the opportunity to see 4 acute puerperal tn- 
\ crsions of the uterus v. ithin a period of 0 months, 
he feels justified in reporting them 

Case r Mrs D S , a pnmipira, aged :S y cars, was dc 
h\ercd spontaneously under chloroform anesthesia of a 
7 pound q ounce, normal female, after S hours of lalror 1 he 
placenta was dchv crcd 12 minutes later assisted by Credo's 
method Repair of a first decree laceration of the cervix 
followed When the patient began to bleed, x cubic centi 
meter of ergotrate was given, and the vagina was packed in 
an attempt to control hemorrhage Intravenous therapy 
was started, iooo cubic centimeters of 5 per cent glucose 
and 1500 cubic centimeters of whole blood had been given 
over a period of 8 hours and 4 cubic cenUmctcrs of ergo 
Irate when the patient w as first seen by the author and the 
in\ crsion of the uterus w as discov ered The paUent's blood 
pressure was now 60 ' o, and she was in deep shod The 
temptaUon to correct the inversion of the uterus was re 
sisted, and only a firm packing of the vagina around the 
fundus was done at this time Stimulants, intravenous 
fluids, and whole blood were continued, and the patient 
slowly recovered from shod Six davs later under com 
bincd spinal and inhalation (cyclopropane) anesthesia, the 
inversion was reduced by taxis The fundus was not 
packed Another pint of blood was then given Tour days 
later the patient voided spontaneously for the first lime 
since her delivery, and the headaches complained of after 
surgery now disappeared On the whole, her postopera! ivc 
course was smooth, with the temperature lasing only once 
to 100 2 degrees on the first postoperative day A post 
partum examination made 6 weeks after her release from 
the hospital showed the uterus to be normal in every re 
sped, although there was a slight erosion of the cervix 
which was subsequently cauterized Six months post 
partum the pelvis was found to be normal in every way 
Case 2 Mrs L S a tnpara, aged 20 years was dc 
hvered under chloroform anesthesia of n normal male in 
fant weighing 7 pounds nnd 15 ounces, after 3 hours of 
labor One cubic centimeter of pituttnn was given, and 
S minutes later, by modified Credt method, the placenta 
was delivered still attached to the uterus which was found 
to be completely inverted The pdicnt immediately went 
into deep shod, and began to bleed The placenta w as sepa 
rated from the uterus, the uterus was restored to the vagina, 
and the vagina was firmly pacl cd Intravenous therapy 
was promptly started and 500 cubic centimeters of plasma, 
1 000 cubic centimeters of 5 per cent glucose, and 2000 cubic 
centimeters of blood were given over a period of 6 days 
postpartum On the 6th postpartum day, under combined 
spinal and inhalation (cyclopropane) anesthesia, the in 


version was corrected hv taxis nnd the fundus w as packed 
with plain sterile gaurt The temperature rose to 103 
degrees on the first poxlopcrntiv c day to drop prompllv to 
normal and remain «o after the pcling was removed 24 
hours later 11ns patient received no ergotrate post- 
partum, but did receive t gram of sulfanilamide ^ times n 
day po«tpnrtum, and sylfathiarolc after operation She 
voided spontancoush for the first time after correction of 
the inversion A postpartum examination which was 
made 4 weeks later showed the pelvis to be normal In 
ev cry w av 

C vsi 1 Mrs M II a secundipara was delivered under 
chloroform anesthesia w ith outlet forceps of a normal male 
infant weighing 7 pounds nnd 6 ounces, after 3 hours of 
labor A repair ol a first degree perineal laceration follow cd 
Six minutes after the tkliv era the placenta appeared assisted 
bv CredCs method One cubic centimcfer of pituitnn was 
given The patu.nl began to bleed nnd promptly went into 
shock The inversion was discovered, nnd Inc vagina was 
firmly packed around the uterine fundus to control the 
hemorrhage The blood pressure dropped to 86/40, the pa 
tient was restless, the pulse rapid and threadv Intraven 
ous thcrapv was promptly started and 500 cubic centi 
meters of plasma and 2000 cubic centimeters of whole 
blood were given overn period of 5 dnvs Tins patient was 
able to void on the first postpartum tiny Despite 1 gram 
of sulfadiazine 3 limes daily, this patient ran n low grade 
septic course, with the Icumcralurc rising to 102 2 degrees 
on the 3d postpartum day but averaging 100 degrees until 
2 days before lier dismissal from the hospitnl On the 7th 
postpartum day the inversion of the uterus was corrected 
by taxis under combined spinal and inhalation (cyclopro 
pane) anesthesia, nnd 8 days after surgery she was dis- 
charged from the hospital A postpartum examination 
made 4 weeks later showed the pelvis to lie perfectly nor 
mal in every way I ourtccn months later this patient was 
delivered ngnm, on this occasion without any compli 
cations 

Cvsj 4 Mrs J S a pmmpara, aged 23 years, was dc 
hvered undeT chloroform anesthesia, after 10 hours of 
labor, with outlet forceps, of a normal 7 pound female in 
fant Iollowing repair of the midlinc cpisiotomy, the 
abdomen was palpated to ascertain whether or not the 
placenta had separated and the fundus could be felt Just 
then the placenta appeared at the vulva and was delivered 
(10 minutes after the delivery) with gentle traction upon 
the cord 7 he diagnosis of complete mv crsion of the uterus 
was then confirmed However, the patient showed no 
signs of shock and had not started to bleed She was 
therefore, promptly rcancsthctizcd and the inversion was 
corrected by taxis She was given 1 cubic centimeter of 
ergotrate and was returned to her room in good condition 
Her temperature rose to 101 degrees on the 3d postpartum 
day, to subside to normal and remain so after her 5th post 
partum day Sulfathiazole — 7 7 grams, 3 times daily — was 
given until her dismissal from the hospital on the nth 
postpartum day, when she was fully recovered A post 
partum examination made 4 weeks later showed the pelvis 
to be normal in every way Sixteen months later, this pa 
tient is again pregnant nnd approaching term 
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Although do criteria are available to lead crrw 
to anticipate aarte Inversion of the uterus that 
canio ■with ft a momlitv rate (j) of 10 to aj per 
cent much ha* txen written about the etWocy 
of this obstetncai cwtrpOauloti. Mkrcamgeroen t 
(j) of the third stage of labor particularly hi* 
been stressed, perhaps to tbe pant which deters 
aorneirom re-pccting snch accnent*. In the man- 
agement of the uterine farerrioo anthors (6) gen 
ctwDt agree that fa tbe absence of shock the fa- 
woo o mar be ccntcttd at caxe bat that fa the 
presence of ahock, ahock must be treated hot 
promptly and effectively From tha point on 
authors differ Some favor coosemtive treat 
ment and correct tbe inversion by taxis from be 
low a lew boon, a few data, or even a few weeks 
later Otben favor opera tree treatment a few 
weeks or months later other vagmanv or ab- 
dominally ( 459) richer to co rrect the Inver 
ik» of the uterus or to remove tbe uterus Itaelf 
Some authors hare advocated the ad min kt ration 
of adrenalin (1 10) others, spinal anesthesia to 
assist In reining tbe constricting cervix. The 
author has had no nperience with the former 
and added just enough inhalation anesthesia t 
tbe latter to allay the patient 1 fears. No cases of 
chronic fneervoo of the utero* were teen and 
therefore no attempt b made to dkcusa than. 
Although 4 cases constitute bat a small series, 
□evert helm the successful termination of each 
following a definite plan of management (and it fa 
readily admitted that none of these Individual 
step# are original) may help to establish a stand- 
ard routine Tor the treatment of acute puerperal 
inversion of the uterus, as follows 

1 If the patient b nert fa shock, manipuiathe 
correction of the fa version of the uterus under 
deep anesthesia may be attempted Immedktd) 

3 If the patient h fa shock, the shock a treated 
first and manipulation b delayed until the patient 
baa recovered from IL 

3 Hemorrhage Is to be controlled bv firm peck 
tng of tbe vagina against the Inverted fundus, and 
blood has compensated with repeated transfu- 
sions of whole Wood plasma, and intravenous 
flutds- 

4. The patient k to be catbetcrked H unable 
to void spontaneous!) 

5 Some form of ergot may be given to hasten 
tovciutioo. 


6- Some one of tbe mUoeomViri nay be gftes 
[WophriactlcallT to guard agafaat Infection 
7 Abc«t 1 week posipaxtum, with the patient 
recovered from shock, the at ecus partly involuted, 
(uow approximately tbe size cf an 8 ounce gtaw 
tumbfar) unda combined spinal and fahalatku 
anesthesia, the favenkm can be corrected by 
taria, Le. squeezing the ftmdns as one would a 
rubber ball held fa the palm of cue t hand. 

8. The uterine cavity may or may not then be 
packed to prevent rehrmsioo of the Dtcro (The 
author omitted this step In 3 cf the 4 cases de- 
scribed fa thb papa) 

CO 5. CUTS! curt 

i Acute inversion of the utena may be the 
result of uterine atony pre s wji e on the fundus 
above, traction 00 tbe cord from below It may 
also be wholly spontaneous. 

3 In the absence of shock the favmioo mar be 
corrected at once 

3- In the presence of shock all manipalitkT 
efforts are to be deferred until the patient has re 
tovemllromh. 

4 Under anesthesia, preferably spinal anes- 
theak tbe favmloo b corrected by taxis. 

C This conservative treatment ’made ft pos- 
sible for s of these 4 patients to hart another 
bab> Two of these patients b* t since been de 
livered again with perfectly normal labors and 
postpartum course*. 
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RIGHT RECTUS GRIDIRON INCISION IN CONGENITAL 
HYPERTROPHIC PYLORIC STENOSIS 

HERBERT H DAVIS, MD.IACS, Omiln, Nebraska 


T HE purpose of this report is to describe 
a new incision for use in the Fredet- 
Rammstedt type of operation for con- 
genital hvpertrophic pyloric stenosis 
Previously three main types of incision w ere used 
in this operation, namely , the high nght rectus, 
midline, and right subcostal gridiron incisions 
Each of these has definite objections The high 
nght rectus incision, the one employed most uni- 
versally, is east to make and gives good exposure, 
howey er, eventration is too common a complica- 
tion To guard against this, tension sutures often 
are used and are left in place until the wound is 
firmly healed Bv this time marked foreign body 
reaction and suppuration about these sutures 
usually occur The same objections apply to a 
midline incision 

To avoid these complications a right subcostal 
muscle splitting incision may be used In this in- 
cision each of the three abdominal muscles are 
split in the direction of their fibers, and this pro- 
cedure insures a stronger abdominal wall and 
makes unnecessary the use of tension sutures 
However, this incision is difficult to make inas- 
much as the muscles are thin and not easy to 
identify Moreover, as the incision is too far 
lateralward, it does not permit good exposure of 
the py lone mass 

A. high nght rectus gridiron incision has many 
advantages it gives a strong abdominal wall as all 
layers are split in the direction of their fibers— it 
is a gndiron tvpe of incision, it gives good expo- 
sure as it is directly over the pylonc end of the 
stomach , as the skin lines of the abdominal yvall 
run transversely m this region, it leaves a finer 
scar, it is not necessary to use tension sutures, the 
skin sutures can be removed early so there is not 
much tissue reaction about them, no binder is 
necessary 

From the Department o( SurgCTj Unncrsity of Nebraska Col- 
lege of Mcdiane. 


The technique used in making this incision may 
be described as follows Over the upper part of 
the right rectus muscle a short transx erse incision 
is made through the skin, subcutaneous fat, and 
anterior sheath of the rectus The deep surface 
of the rectus sheath is dissected from the rectus 
muscle so that these flaps can be retracted upyvard 
and downward The rectus muscle is split long- 
itudinally and retracted to expose the posterior 
sheath of the rectus This latter layer with the 
peritoneum is incised transverselj In closing the 
vround each of these layers is sutured separately, 
the peritoneum with the posterior sheath of the 
rectus, the rectus muscle itself, the anterior sheath 
of the rectus, and finally the skm 
Meredith uses a nght rectus incision but splits 
the posterior rectus sheath transversely As far as 
I know this is the first time that the right rectus 
gridiron incision as here described has been ad- 
vocated and used It is not difficult to make, gives 
good exposure, and leaves a firm abdominal wall 



rig i Right rectus gndiron incision Transverse inci- 
sion through skm, fat, and antenor sheath of rectus, 
vertical incision through rectus muscle and transverse 
through postenor sheath of rectus and pentoneum 
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ON THE PRONOUNCEMENT 
OF CANCER 

'Oh, wb*t a t*na!rd web we wravv, hen fiat we 
practise to dearhel Sir IfVbr ScwC 

O NE of the moat unpleasant and deU 
I cate duties to confront a physician 
a the pTOtroracemrot of tbe exist 
ence of a cancer The unfortunate odium that 
has long attended thfa dbeaje and tbe false 
legends erf Its lncurabfBty have compiled to 
mate tbe occasional patient accept this drag 
nails as a verdict verse than death. Tbe abil- 
ity to receive auch on welcome oewa with 
fortftode and equanimity is an attribute de 
nied tbe majority erf Individuals. Inasmuch as 
tbe qualities o I courage Inteffigence, and tmo- 
tiocial stability are »o variable in humans and 
because it is tbe phystdan * task to treat the 
mlnri md spirit as well as the bod} no set rale 
can be formulated for acquainting all cancer 
patients with tbe diagnosis and prognosis erf 
their ailment 

Thu dbcusaion would be unnectsaarv ( it 
were the universal practice of doctors to make 


an immediate direct, aod bhmt dcriaratio© of 
this diagnosis and to permit tbe patient and 
ha family to react and adjust tbemwives as 
wefl as possible to thu seeming eatastropJ* 
Tbe protagonists of this method of haodBng 
the problem might well quote one cf the 
aphorisms of Johann Kasper Livater who 
said lie who, when called upon to apeak a 
disagreeable troth tells It bold!) aod has done 
Is both bolder and milder than be Vbo nibble* 
in a low voice and never ceases ntbbEog It 
is surprising bow much vicarious strength of 
character wane physicians possess for sufferiflf 
their pat ten ta diseases. One young pbvsdin, 
proud and aelf righteous In hu avowed habit 
of telling all the truth, was not deterred by 
tbe suicide of ooe patient but when another 
patient Jumped from tbe twelfth Kory and a 
third became violent]) insane while still In tbe 
boapltal, be sms ready to consider tbe advon 
tages of psychological management over the 
bare, unvarnished truth. A psychiatrist nd^ht 
point out that the three patients ate 1 hsd im- 
paired menial backgrounds In tbe first place 
and might have behaved shndariv to other 
shocks nevertheless thu does not Ie-*en tbe 
obligation of tbe phyijdan. Yi e cannot brail 
the occ ur rence of cancer to tbe heave and tbe 
strong Furthermore a patient endowed with 
tbe most hmrfc stoicism at the t me f reeriv 
ing the pronouncement of aoee mar after a 
few months of insomnia, constant pain, and 
progressive disabil tv become s!ro«»t another 
individual, desperate and craven a bo has k>*t 
his courage but unfortunaidr not ba 
memory 

Tbe faroih physician who knows tbe per 
•ooabtv the character and the ftmibal cn 
-ironment of the patient seldom undertake* 
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tag questions from the patient The average 
patient expen* the xont and m the light of 
the treatment planned for him it naturally 
tod reasonably dmatisheri or bmUnt with 
»nr ambiguous explanation or one tint 
doesn't admit the senous character of hi* dis- 
ease This doubt can be dltpdled by asserting 
in the beginning that the patient does hare a 
‘tumor” endowed with dangerous potential! 
ties. Proceed to explain that without early 
and appropriate treatment this tumor is capa 
ble of c h anging it* localized Vatu* and may 
become generalized Encourage the patient 
by the fact that the lamer I* amenable to 
the rap>- and rightly defend the major form of 
treatment advocated as the procedure most 
liehr to offer the patient the safety he wishes 
and deserves. The word cancer Is inten 
t locally omitted from the con venation. The 
average patient realizes that the disease is 
really cancerous or perhaps pcecancerou* and 
agrees to treatment at the tame time grate 
fully appreciating the consideration of the 
physician in not openly labelling the tumor as 
“malignant. B) avoiding the use of the word 
“cancer ” the patient may always cherish the 
hope that the tumor had not become cancer 
oas as yet the patient would rather retain 
this thread of health v doubt and uncertain!! 
than to hare once and forever the finality that 


gt*» with the pronouncement of cancer As 
time goes bv the patient becomes folly cog 
nlznnt of the nature of the disease Ik has and 
a taat understanding devekips between him 
and tbe phnioan during the observation*] 
years that follow 

Querns concerning prognows follow the 
diagnosis as tbe night the da) Wrankdbcuv 
sion of the outlook In any Individual case b 
fraught with certain hazards. \ recital of per 
evotage figures for iterative mortality and 
five year survival*, regardless of bow good 
the) seem to the professional mind are «* 
particularly reassonng to the patient as they 
always fa]) short of perfection. After all he 
reason*, I may be one of tbe fatalities or fail- 
ure*. No cancer is so slight as to be tonsiderd 
insignificant and man! cancer* apparently 
hopelessly advanced are sometimes cent rolled 
therefore, the physician who cannot always 
guide the many Intangible influences that may 
render the early cancer incurable and the ad- 
vanced cancer controllable should be meat 
cautions In guaranteeing a cum or dweffing on 
the futility of treatment respectively The 
patient s family w21 never forgive a guarantee 
of cure that failed, and the patient will tv* Set 
the physician foiget a proocamccTnent of In- 
curability if be b so fortunate as to survive. 

Croze i T Psca 
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ptinx, particularly for onei who retains nrnmi.nl of 
hi* Greek, 

In the chapter on Byxantlne gynecology from the 
fourth to the sereath oentorj we tad in Interest 
ln| coasldcTaticn cf the demopE^nt cf gynecology 
after the set* r* l loo of tb* Roman Empire fata t& 
Entern aad th* catero Empires. A rfsaref cf th* 
work of Paul of Aegto* ahieh [1m many of the 
ntoedlei ttsed or dobed by him b oo« of the mart 
Interesting portlao* of this p*rt of the ark. This b 
followed by dlsarerioa of tb* infcrmatloc found I 
the Arabian MevBcal Manuscripts. Here « fend th* 
name* af Rime* Avicenna, Uhttoasli, and Senpeoo 
the Elder with a brief cootfdantJoa of thdr Ere* 
and work*. 

The Mediaeval period and the &hool of Salerno 
provide an fa terming aectioo of the book. Tt*** 
who be Her* that meillctoe and theology have little 
tn common wQl ha bteresttd to leant that to the 
year jSo.it Merida, bhhopdld laparotomy foe 
etalned fettt* to ectopic pregnancy and that the 
teacher of Sl Thomas Aqulnii, AlWrttts Magnus, 
Bishop of Ratlkhoo- wrote a medical treatise en- 
titled Secreta klnnerum, hlch, aa the author 
says, b not uitboat an oocaaJonal arrant# cCnlcal 
observation. TrotuU 1 * treatise Is mentioned and its 
title page reproduced 

Tb* presents tRm of tbe beginnlnp of the study of 
the amtorny cf the generetlre tract Is given tout*- 
what at length with number of Illustrations from 
tbe old ant hors. \caaUus, Bartolomeo Eustachlo. 
Jacqoei Dubois, aod Matteo Tealdo Colombo iD 
appear la tb* Ctwrse of tba chapter Admirer* of 
Pard will And nnrrserous iHuslucu t him aad a coo 
atfcTshle dbctaaloQ of hi* work In th* chapter coo 
cmdng Renabasnce Gynecology 

It la oot poorible t mectlon the Urg* umber of 
well known name* which ajipear tn the chapter on 
the gynecology °f tb* •crenleetith century bat tbe 
at cry is an bilemtfax oco aod umber of Hfcatra 
tloas accompany It from rariocs of tbe old work* 
which are menlkwetL 

The clwptrr which deals with tbe gynecology cf 
the eighteen lb century la a long ooe aid gheiaa e 
ccflent view of this period The name* of all of tbe 
worker* whom ws nave been accustomed to asso- 
ciate with that period of the history of oar spedalt 
will be foatxl together arlth those of axne with 
whxn many reader* of th* book may oot bar* been 

fa-mv'tsT 

The author has don# large rmotml of research 
for th* wealth oL detail which tb* book contain* 
could be gotten together In ao other way Tbe Wbli- 
Ographle* re ample and contain sufficient references 
t open the door to the Eterature of metfical history 
to anyone abo B Interested In Farther study of tbe 


This book b an addition t works dealing with 

medical hhtory and one which will b* of aloe to all 

tbo** In th* 6eV5 of gynecology and oUtetrlcs who 
are Interested to the men and th* paaetke of former 
tt G Oascrcaru 

ages 


T UE textbook JteeafroMfra/Uc fecial ear by 
Rhtothaxt has aerrtd as itaodard rrirrenr 
for a Urg* number of technldaos over a period tf 
year*. It has abo proved tsefi] t the roeotreaelo- 
ihta. 

Tb* aew edition his been revtsed and ahwe *A5 
tiona hare been made to brfcg U *p to date There 
ha* been aome rearrangement of material, bet a* 
important haagrs. There are certain detail# f 
letcnirreo which have been omitted. These ded 
with highly technical procedures, lach as fooru- 
roentgeoorraphy kymography od bmhygreph 
which couH ha been Included. 

Oo the whole, however this book coathrees to 
serve * reiy csrful purpose. R. a tt tut 


T HE extre mi ties, abdomen, perineum, and privli 
arecorered to volume lot I Ada ffA<***y‘ 
br J C. BoGean Grant. It cob talas 7 ulostmloai 
of which i a are to color a Eth 7 9 la thret or (oar 
color*. Tbe labeling and poritkm of each fflynratku 
oo tha pages of this text rivu tbe iwmMli) lopm- 
tkm of darby wlthoat the datterfag cf Bastr* 
Lioo legend, and Librimg stick make too« *tU*es t 
difficult sourc* foe desired detail 

Accuracy h obtained by retoocUng ados] pbris- 
graphs of dlaaeetlon. Tb* plates glvs that meat es- 
sential dur a cteri ati c of third dbamtfco In a nw*t 
satWaaory manner This la abo achkred tkracai 
arigtotl and onApxe dbsectioo through tno« cA the 
Urg* Joint*. An atU of targery shmdd b* sekr 
tion of pUto* which demon vtrit# th* brm as ea 
coantmd by dbrectioo of th* respertiv part. Tkh 
Is achieved In this text. 

Althoagh tb* teal B an usually complete Ud* rt 
rlesrrf regrets the burner of section through tbe 
hand showing th* mid -palmar and thenar space*. 

This atlas can certainly be eh recommended to 
ah student* of d i n l eal anatomy and to rorgeoo*. 

Smart J Foaxuax 


T HE lore of Ilf is cat t the love of *W o* 
lace and thui tbe nratUxted ctare k» bmp 
(Sutmta SamhitaJ Derdoproent and toprovewrot 
in plastic lurgery of th* face are afway huportaat 
and raVitabl* espedaDy as ppUtd t the rt torwlri 
of forKtioafag Eds witi protection to the gUbr aod 
(xesrryatioa cf s hlu n. Therefore the cuocae, emflj 
understood thesb, Ertwsutrarts** 5wgrry #^*a* Cyt 
lUt* by Wendell L Haghea, Olttftjatrd dear! 
cS^Tarcs aad photograph* co-ordinated wfth too 
text h mo* t timely I the fweaent period of nnnq'** 


The chapter* take op to Ktpaeoce replacement of 
tiln defect* with and Khout pedicle rmxntrac 


cJsrts' 
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hiitortcal tn natore The second dh Woo b devoted 
l imBeal idmr* u eontmted t the mylai *»- 
pert. The third aectkm talra op the <h*a®rt that 
ppiy more epedficallT t wrtfcai procedural. The 
foorth part eorttWcr* the many kjO»- 1 «pecti of 
mediefue 

Under the •erood (DvWoa cooiklmtloo Ii firm 
to the eulr bitfoey of pilhciocieal and batterfchocl- 
cal rcirarch, the cm re of ttberrmloab t ttwfy of toe 
rttinhu. mad the chronic <fi*e**es The third diri 
tkre cooiidm the pro^ma frotn JUlkratO fint 
orariXoray throojh rady moeithetit, the control of 
infection araodated fth oprratioe the prr-rrctian 
of wrjkml thock, the diKorerr od ccei of radii t 
eoeTU mud »oc*e of the mora important procedural 
n the ipecUEird type* of lurjery A then nd tot 


frit ere tin* chapter h devoted t the orffin **d 
development of the trained mine 

The ffxxtth <£ virion of the booh h jl tt t the 
»oci*l *pect of me&in* mud bdadrt »ch mbjmi 
>• crKt of medical rare, riciom injarance a vd 
atady of the raxiotn Income level* tad tl* itaooot 
ejpendedior metDe*] cur It mho Lidodei »n inter 
rataa chapter on tba dev lopment *f medical ed»ca 
tloa In acbooli nd boapfuk. 

The tothora fare trade Try rain Me 
t the hivtory of medicine from It early lertlr 
effort t U preaeot bJfh trade type offered to tbe 
twbfk The booh, b ow e r er will appeal ipore to the 
lay trader thin the pbraid* to whom mort of the 
mmleriil U tlremd trwn It b a ratable addkioa 
t any bbrary Wnj-U* O. 'u_rn\»*i 
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Roots rec e ive d arm actora ledffd la ita departraeat, 
and aach tcW*»kde*»ast be retarded i» •■Sorat 
rrtora for tb* cwrtar of the trader Srieclioo* lU be 
rad* her review la la* Utrrati of orn rr«der» twi u 
^*C * peraWbL 
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PLANS FOR 21 WAR SESSIONS IN 1944 


T HE American College of Surgeons an- 
nounces plans for a senes of one-day 
War Sessions to be held in 21 cities, well 
distnbuted throughout the United States 
and Canada, in February, March, and April, 1944 
The cancellation of the 1943 Clinical Congress 
makes it especially desirable to continue the War 
Sessions as means of informing the profession 
concerning the developments in medicine and m 
the conditions affecting medical practice and hos- 
pital care which have been rapidly occurring 
under the pressure of wartime events The 
enthusiastic reaction to the similar senes of meet- 
ings held in 1942 and 1943 is another reason for 
planning the War Sessions in 1944 Advance- 
ments in military medicine and developments in 
civilian medical research and practice under the 
spur of the war emergency will provide abundant 
matenal for an intensely interesting program for 
each of the 1944 meetings 

As in the two previous years, the College is 
assured of complete co-operation by the official 
war services of the Government The United 
States Army, Navy, Public Health Service, Vet- 
erans Administration, Procurement and Assign- 
ment Service, and the Office of Civilian Defense, 
are assigning representatives to participate in the 
meetings In the hospital conferences, such 
agencies as the War Production Board, the War 
Manpower Commission, the American Red Cross, 
and the Division of Nursing Education of the 
United States Pubhc Health Service which has 
jurisdiction over the United States Cadet Nurse 
Corps, will be represented Medical service in 
industrv and the work of co mmi ttees of the 
medical division of the National Research Council 
will also be prominently featured m the scientific 
program The developments in civilian medical 
and surgical practice will be presented bv national 
authorities, some from within the area covered by 
the meeting, and others who come from greater 
distances 

For the four meetings which are to be held in 
Canada, members of the Canadian Medical Serv- 
ice who have recently returned from overseas, as 
well as those who are serving in the country, will 
participate The present outlook is that a three- 
day refresher course for members of the military 


services (Army, Navy, and Air Force) will be 
timed directly to follow the War Sessions in 
Winnipeg, thus permitting those attending the 
course to participate also m the College meeting 
by co min g a day earlier The Montreal, Toronto, 
and Vancouver meetings also promise to be well 
attended and the local profession m each citv has 
expressed keen interest m the arrangements The 
committees in charge of the various War Sessions 
in Canada have expressed the hope that the 
Surgeons General of the United States Army and 
Navy may participate in their meetings, and the 
Surgeons General are hopeful that they may be 
able to be present at some of the War Sessions 
at least 

PURPOSES OP THE WAR SESSIONS 

One of the primary purposes of the War Ses- 
sions is to bring directly to the physicians and to 
hospital personnel, m a convenient location, 
information from authorized representatives of 
the various federal services that will help them to 
understand the immediate problems of these 
services and enlist their co-operation m attainmg 
the objectives that will continue to help in win- 
ning the war In turn, doctors and hospitals are 
provided opportunities to present their problems 
directly to officials who can be of help m their 
solution 

An outstanding benefit derived from the War 
Sessions has been the effecting of better mutual 
understanding and co-operation between the vari- 
ous government services and the medical profes- 
sion and hospitals m general The recruitment of 
medical officers for the military services has been 
furthered through the meetings, while at the same 
time due emphasis has been placed upon the 
necessity of maintaining adequate medical and 
hospital service for the civilian sick and injured 

The War Sessions are designed for the benefit 
of physicians and surgeons at large, medical 
officers of the Army and the Navy, residents, 
internes, medical students, and executive per- 
sonnel in hospitals, and, of course, for junior 
candidates and fellows of the American College 
of Surgeons 

Those who plan to attend may select the meet- 
ing which m place or time is most convenient, 
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rejardk** of the itate* and province* which, for 
the purpose* of organlmtloo. are de*%nated on 
It* U*t u participating In * green meeting. 

Tbc gcwrmi outline of tbe program for each, of 
the meeting! it ibown In the accompanying 
schedule. Some adaptation* of thl* outline will, 
of cwty be necesaarv fa the promm Iot the 
meeting* In the foar dtle* of Canada. CsnyfUn 
official* and fetkm of the CoOegc ha\ e formed 
committee* to plan the program for the meetings 
fa fjrad?. 

It 1* planned to feature arnoog the scientific 
peeaen tattoos at e-rrry meeting the experience* of 
physician* and torgeom who have been on activt 
cfaty fa combat tone*. 

Saggt*t*xt» for ■object* to be included In the 
program*, dbcuation t be from the itaralpoint 
of actual capeiiewe are a* foOow* type* of 
wounds of modern warfare era hia Lion of tbc eae 
of tulfa compound*, coenjwund fofarie*, atato* of 
treatment oi larmt, treatment oi fracture*, itatm 
of penfcftffa, aviation medicine and surgery 
traxrtportatioo of the wounded rehsbfli tattoo. 
Industrial medicine, endemic and epidemic dis- 
ease*, and dvffian surgery 

Tbc program* wOl Include panel disCTaakcn and 
round table confer rncei in addition to the forma] 
prejeo tattoo*. Since phvaldun* and surgeon* m 
civilian life are loo busy to prepare chnkal pro- 
gram*, demon* trationa fa ho*pi tala » HI be omitted 
ai ha* been the practice fa the rarvioui War 
Season*. Many Ribjed* of nonenuhary nat re 
and acme tbit nave come to the forefront fa star 
medldnc but that alao affect dvflian practice, 
will be doomed at each meeting 


nocuaEuncT and AtsiavwrM *nwc* 

At the luncheon meeting, vital problem* per 
tafani g to the wppfv of medical officen foe the 
Army with special reference to the g— g— g plan 
foe Interne*, aariataot rctideot* and reaident* and 
the allocation of nurse*, win be presented by 
re p rea entatire of that aervke Both in the 
United State* and Canada there * ID be for the 
duration of the war many problem* t meet fa 
nrppjyfag jjryifckn* and mine* lor the military 
terriers a* wtB a* for dvffian practice 


amiAS Dttvyrz 


The United Stair* Office of CndSao Defense, fa 
a rrtoww rkted December 8, announced t hat jy 
hospitals and medical achoola acatte red th rtwgh- 
oot the coon try hare completed forma twe of 
affiliated unit*' of civilian nfaitoian* which *Ul 
be avwfkbfo to either the Office of Civilian De- 
fcn*c or the Army fa the event of need for setting 


op emeroency boapltal fadhtle* fa thdr retpeokt 
aren*. tacb unit b competed of 15 phydeur*. 
aaigeona, and other *pedaB*t*, and form* * fap 
anced profoatoual *taff The Office cf OrBhn 
Defense wll] use the unit* to mpolement the 
ataff* of •'emergency base hcMpftah 1 * located fa 
relatively safe rone* on the fringe* of critia] area* 
fa c**e it la neeea p jy to trantier dviSaa jwtknt* 
to these ho»pitah because of emcigroa fa mch 
arm*. Tbe nnlt* wffl be called open fa the War 
Department to ttoff utemTcrfaed bcapflah 
ahoiald there be a wdden fallui of battfc-froet 
eaiuahiea, or some other extraordfaary mlbtiry 
ceerwiJy requiring botpitab and pfevririan* be 
yowl the Immediate capsdt) of the Army fa lay 
particular locality 

To discus* tbd* and other development* hfch 
mat arise l*twern now and the date* of the War 
Seaitoa*, the program* to both the United Stater 
and Canada mil] Include tbe anbject of chiEin 
defenae. 

Series of motion plrtnre fttaa of wnparafaj 
interest and value 00 medical and tnrglcaJ *oi>- 
jecta have been produced by the United State* 
Army and the United State* Nary Thoae fa 
attendance at the W r Se*«fc*u w Iff be pcMtoged, 
through the courtesy of the Army and the N ry 
to view these film* mhjch include aoch aniject*** 
eracuatioo of the wounded, treatment of frac 
turn, effect* al treatment of victim* of bemb 
bfcwt and newer methods 0/ treating bum* and 
ther wound*. 

Intensive itudy of method* of reOevfag the 
difficulties under which hapftab are laboring (a 
w artnne i* planned for the boapltal cmfensxe to 
be beW ifaruUaneooriy with cadi War Sesrino. 
Adjoatmenta to the new g— g — g pbo fa the 
United State* which will then have been to effect 
lor *0x1*1 month*, will be dbcuaaed. Tbe im- 
portance of maintaining graduate training pro- 
gram* fa metbdne and unperv will be empha 
died. Tbe new United State* Cadet None 
Corpa and It* effreth eoe*» fa irllevinj tie abort 
age of mime*, and the procurement and assign- 
ment program far aOocatm of nnrw*, »ID be 
anwmg the aobyert* cm rred Other aebjecU wffl 
lie the acce l er a ted program of oanteg erbeatke, 
the eatent to which nurse* mar «-ieiy be per 
milted to perform dutle* f or mer ! v dewgated fa 
interne* and other phvucfan*, the extent t wfadi 
nurse* aide* ihoold fee allowed t ptrforra tail 
forroeriy delegated to nuree*. the o*e cf rohuterr 
wocien fa varioo* department* of the boxful, 
fwrvhaateg and mamtenance problem*, ttain tfg 
p-r^Tam* for new personnel, meet log 
demand* for bo*pltai »er\ Ire maratemoce cf high 



AMERICAN COLLEGE OF SURGEONS 


223 


standards of service, and preparation for post- 
war adjustments Similar programs co\enng 
hospital problems in Canada, will be formu- 
lated in co-operation with Canadian hospital ex- 
ecutives 

The program for each dinner meeting will con- 
sist of an open forum for the purpose of intro- 
ducing for informal discussion an) and all sub- 
jects presented during the day, together with 
other problems of interest to the medical and 
hospital professions The participants m the 


day’s program mil serve as a panel of experts in 
this forum 

Well in advance of the War Sessions, programs 
will be mailed to physicians and hospitals in each 
area Announcements mil also be published in 
the medical and hospital journals, so that ample 
opportunity mil be provided for the making of 
reservations for transportation and for hotel 
accommodations, the need for both of which, of 
course, will be minimized by the local character 
of the meetings 


PROGRAM TOR ONE-DAY WAR SESSIONS IN THE UNITED STATES 


Preliminary Program for the Medical Profession 

8 30-9 30 a m Motion Picture Films Special showing of 
official U S Arm} and U S Navy films on medical and 
surgical subjects Evacuation of the Wounded, Treat- 
ment of Fractures, Bomb Blast Injuries, Bums, Wounds, 
etc. 

9 30-10 30 a m Report by representatives of the U S 
Army who have been on acti\ e duty abroad 

ro 30-11 30 am Report by representatives of the U S 
Navy who have been on active duty abroad 

11 30-12 00 noon Report on measures for the control of 
endemic and epidemic diseases by a representative of the 
U S Pubhc Flealth Service 

12 15-2 00 pm Luncheon Conference on current prob 
lems of the U S Procurement and Assignment Service 
Presentation by a representative of the Service 

2 15— s 00 p m Three scientific presentations by medical 
members of the armed forces and b} civilian members of 
the medical profession Scientific presentation by a 
represen tativ e of a medical service in industry Prcscn 
tabon of the program of the U S Veterans Admims 
tration 

5 °°~5 3° P-rn The need for protective services m time of 
war by a representative of the U S Office of Civilian 
Defense 

6 30-9 30 p m An open forum with all participants in the 
day’s program as the panel of experts Any and all 
subjects which have been presented during the day, to- 
gether with other problems of interest to the medical and 
hospital professions, to be open for discussion Dinner 
meeting 


Preliminary Program for Hospital Conferences 
8 30-9 30 a m Motion Picture Tilms Special show ing of 
official U S Arm} and U S Navy films on medical and 
surgical subjects Evacuation of the Wounded, Treat- 
ment of Fractures, Bomb Blast Injuries, Burns, Wounds, 
etc. 

930-11 30am Overall analysis of wartime hospital prob 
lems and how they arc being solved 
it 30-12 00 noon Report on measures for the control of 
endemic and epidemic diseases by a representative of the 
U S Pubhc Health Service 

12 15-2 00 pm Luncheon Conference on current prob 
lems of the U S Procurement and Assignment Service 
Presentation by a representative of the Service 
2 15-5 00 p in Round Table Conference on "Problems 
Affecting Wartime Hospital Service” Procurement and 
Assignment Service— The 9-9 9 plan for internes and 
residents, U S Public Health Service— U S Cadet 
Nurse Corps, American Red Cross Volunteer workers, 
War Manpower Commission— training courses, War 
Production Board — hospital equipment and supplies, 
Office of Price Administration— food rationing, Amcr 
ican Hospital Association— Wartime Service Bureau, 
American Medical Association — education, American 
College of Surgeons— hospital standards 

5 °°~5 3° P m Need for protectiv c services in time of w ar 
by a representativ c of U S Office of Civilian Defense 

6 3°~9 3° P m An open forum with all participants in the 
day’s program as the panel of experts Any and all 
subjects presented during the day. together with other 
problems of interest to the medical and hospital profes 
sions, to be open for discussion Dinner meeting 
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ABDOMINAL WOUNDS IN THE WESTERN DESERT 

W H OGILVIE, MA.MD.MCh (Oxon ),FRCS,FACS (Hon ), F R C S (C) (Hon ), 
Major-General, RAMC London, England 


T HE surgery of abdominal wounds has 
been unduly dramatized Robbed of 
histrionics, it still remains an impor- 
tant aspect of fonvard surgery, par- 
ticularly in mobile war It is important be- 
cause, without early and expert operation, the 
majonty of patients die, because skilled 
preoperative and postoperative care, the 
surroundings and accessories that they de- 
mand, and the administrative foresight that 
makes them possible are as important as the 
operation itself, and because the hves saved 
by operation are nearly always useful ones 
There are few chrome abdominal invalids— at 
any rate among soldiers A number of men 
who were wounded in the belly at Alamein 
marched with the Eighth Army into Tunis 
I have always been interested in this branch 
of War Surgery, and during my visits to for- 
ward surgical groups of the Eighth Army in 
several of its major battles, I was impressed 
beyond measure by the general excellence of 
the work and by some remarkable senes in the 
hands of individual surgeons Picked senes 
are at the bottom of most unsound surgical 
teaching, and it was therefore with a view to 
get the average results in the Western Desert, 
the operations done by experts under the best 
conditions with those done by the youngsters 
m the heat of the battle, the late cases with 
the early, the bad luck with the good, that this 

Consultant Surgeon Middle East Forces, Late Consultant 
Surgeon East Africa Command. s-onsuitant 


enquiry was started The figures are presented 
with parental pnde, for the relation of a 
Consultant Surgeon to his Field Surgical 
Units is very much that of a hen to her 
chickens, even when, as m this case, the eggs 
were laid in many teaching centers throughout 
the Empire, and only the incubation and 
hatching are his 

Wounded men die from hemorrhage, shock, 
or infection in the first 2 hours from hemor- 
rhage, m the first 2 days from shock of 
which hemorrhage is the chief cause, later 
from infection Men wounded in the belly 
face the same dangers, but in each case there 
are local factors that must be considered 

Hemorrhage from mesenteric vessels or 
sohd viscera may be very free, and there is 
less tendency to natural arrest than m hemor- 
rhage from limb vessels and no chance of 
arrest by first aid measures such as pads, 
forcipressure, or the tourniquet For these 
reasons, though shock may be temporarily 
alleviated by transfusion, it cannot be arrested 
or overcome, resuscitation divorced from 
surgery is folly 

Anaerobic infection of voluntary muscle is 
a remote danger m abdominal wounds unless 
the track passes through the buttock, and 
infection means peritonitis— a complication 
whose menace is less immediate Torn in- 
testines do not leak widely for many hours, 
and the peritoneal cavity has remarkable 
powers of localization and repair 
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a SadiEcw nJdjtr wu woaadtd in 
right tTt i f fo*si in tbe Commiiiiio raid on Q» 
Jalo Oarf* in w*- H broaitl back 700 mflci 
ottt desert track*, joansrr f 6 diy* d aria j which 
tire party kafuercd by ai(bt and wtr attacked 
rretTf diy from tbe air 11* drank water bot ate 

otblru. II an+--rd at tbe Rirct Hwpti*], Khar 
ttKira, on j September with lacaQied bacwa, 
which «ii drained and cleared ap rapidly kavfng 
three intestinal fistnlie which doled ipactaneondy 
U «n cEtchirrrd from horpful 00 7 December 

1th hfa wound healed. 

J T-D F New Zealander wa* cxmded (a the 
Vlamein battle on j N oi eaber 94 by a 
pin bullet that tra -ecatd Mt bdoenro txom side to 
ride *t the le-wei of thr cmbdrcn II wajachalrted 
to M.D.S. fa pjwrentiy mo riband rendition 
a&dtranifuiccLH titer paaaed through two CCS ». 
In each trait th* note* deicribe him *1 harin( renera! 
peritooltU and being too ID for even tbe til (hirst 
unreal Intervention. ID a a* (Jvrn morphia od 
kept 00 ifltrareoou* blood, plasma, and fluid* On 
p November be arrived In a boapftal at Alexandria 
(then only to mflea from tha C CS j Ha atm had 
(metal peritoclti*. H 3 * abdomen wa* dfatended, 
tender and rijkL B t In hi* jeneral cwnSlioe, U* 
color hfapetie hi* moftt tooftie and hi* will to Dre 
he bad clearly turned tha corner HI* dtitewloQ 
tnbafded, he itarted to pa»* Sato* and later fecea 
and be recovered without operation. JTIe wa* 
discharged on j December 

It la therefore oeceaaary at the first tum- 
ment of any abdominal caaualty to decide not 
only whether the abdomen has been pene- 
trated but what is wrong Hemorrhage u a 
matter of first urgency peritonitis of second 
urgency A man with a belly injury seen 4 
hours after wounding may be badly shocked 
if so he has bled, is probably still bleeding, 
and most be transfused then and operated on 
there if be is to be given his belt chance. 
Another with a similar wound may be com 
parativtty fit his danger is peritonitis, and 
while be too needs operation, and the sooner 
tbe better he can wtut another 4 boors and 
will be better to wart if in that time be can 
be brought to a more skilful surgeon a better 
theater and a falriy stable unit with x rays, 
beds and nurses. Foe it cannot be emphasised 
too strongly that the dangers of tbe abdominal 
patient are not over when the last stitch has 
been put in. Recovery depends almost as 
modi on the skill and the duration of tbe 
after-care as oc tbe operation itself No case 
travels so badly as an abdominal patient after 


operation, and erm a small more may be 
fatal, as indicated In the following paragraph 
taken from the Report dated 30 Much, 1945 
bjr Consahant Surgeon, j/\7_E F 00 the , 
Tunisian Campaign | 

k latch joth. Advance Patty oS tbe CCS Wit to* 
dot location. Sooth ot Gate*. Oar CCS *1 
emptied by aa evacuation otct l j CCS cWw hr 
Twenty ene cawt were seat t th CCS sad It a* 
learnt later that some had dtid allMo * iioi 
period after ihlfting Tbe ajrprom concerned »rrr 
o l the opinion that th* death* were not erpectei, 
and It appeared that even *kJftfc( Dl patient* lea 
hoodred yard* can be very ckfeteriou*. 

In comparing tbe mortality of different 
surgeons, of different units, and of different 
phases of the war this factor most be taken 
into account. Whenever tbe military sit oat loo 
has forced eariv evacuation the abdominal 
mortality has risen Severe burns since rbti 
tbe abdominal* in their Inability to stand 
transport limb wounds travel well after 
Immobfhxation chests after a abort mt 
period, heeds under almost all conditions. 

There is great need to I oust on the sober 
assessment of tbe abdominal patients for the 
drama of war is unfortunately a deep instinct 
of mankind, one which dictators can alwin 
twist to their advantage ^'argeouJ, and the 
administrative officers who control them, cm 
hardly resist this primeval urge (or the dwh 
and thunder of conflict. If this is a fat lie 
lets be bloody might be tbdr motto. There 
la no more miserable man than a young kit 
groc who has done bis turn in a forward unit 
and has been relegated to tbe base for a ipeB 
of cold larger, as he sits at breakfart in the 
comforts of Cairo reading in tbe nwmiret 
papers of the feats of the Division with whoto 
he has faced dust and danger be t* filled with 
a nostalgia that is real pain There is do more 
happy nun than the same surgeon working 
stripped to the waist In a small tent bddfnlf 
a rise of the ground from enemy guns, but wrfl 
within the none of battle, ks h e hea rs the 
planes going out or coming back overhead be 
feels be is coo with those grand men be b 
working for or as he lies Bat for a moment 
while the cover of bomb fragments *hia» 
around he is happy that be fa sharing their 
dangers It is very difficult for such 1 
when he examines a soldier with an abdocanaJ 
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ttcn otdtftd ebevrhcrv. teavfaf Ms patients t the 
cue erf tie Field Vmbclirvce 

These two instances are a ted to ahow bow 
thingi go wrong even liter 3 year* of fighting 
oot from ignorance or alackiiesi but from the 
«vnv quali tie*. The hide need* the spur 
but the thoroughbred mutt be constan tly 
held In ch ec k or be will override bound*. So 
In the best and matt experience d surgical 
fonnition* erron of overnithialum coo 
ttantly recur anlesa 1 senior surgeon is 
keeping * con*tint watch on the ever -chang 
Ing plan of the fonnrd work to ill ill broad 
implication*. 

Much ha* been written of the surgery of 
abdominal wound*. My own view* hive been 
put forward repeatedly The following points 
1 consider decisive. 

1 Team rrork While the technique of 
operation ha* changed fittie since the la*t 
war except to reflect of the treatment of 
injuries of the large Intestine there ha* been 
a great improvement In the precperaiive and 
postoperative phase* The 3 phase*, prepar* 
tion, operation, and after-care muat be timed 
and co-ordinated to the need* of each caw, for 
in none U there any room for rule of thumb 
The patient muat therefore be under the care 
of a team of which the surgeon himwlf is in 
continuous charge. Preoperation Is usually 
under the transfusion officer postoperative 
care under a J uni or surgeon who assists at the 
operation but the surgeon must decide on 
operation and chooae the tune, and haunt the 
postoperative ward all day and all night 

The proportion of one Transfusion Unit to 
two Field Surgical Units has proved very 
satisfactory to practice. Transfusion officers 
are usually men with a km* surgical back 
ground and well ahve to the changing dinlcal 
picture of an abdominal catastrophe. 

At Alamein the amount of body fluids given 
was 16 bottles of blood and 10 bottle* of 
to every 100 casualties At Mareth 
45 bottles of Hood and 35 bottles of plasm* 
were given to every 100 cs t n s ltlr * 

The Increase Is In some measure accounted 
for by the high proportion of mine wounds In 
the later battles, but more by the realization 
that there is no such thing as a corpae till the 
funeral. As long as there is blood to peur to 
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and a vascular system to pour it Into, a nna 
can be kept alive and reasonably fit while hi* 
injuries arc repaired If they are reparable, f 
have commented elsewhere on the case erf * 
soldier who bad 58 pints of blood and serum 
poured into him to 4 day*, and who went down 
the fine to good condition 00 tie roth day 
Lesaer amounts, none the lest exeteffit* the 
total blend volume, are not infrequently ptn 
to during the axusc of an abdominal opera 
tion, ana, provided the source of loss can be 
repaired, this lavish expenditure U well rr- 

? ild by a useful fife saved. The \o r Base 
raosfusion Unit at Cairo and later at Tripoli 
never failed to it* task. Men were bled 
wherever training camps or static runts pro- 
vided a pool of donor* planes and refrigerator 
lorries brought up the blood to the army aooes 
and the Field Transfusion Units distributed 
it. It fs safe to say that no man whose Efe 
could have been saved by resuscitation lost it. 

In resuscitating abdominal wounds it i* 
eawn tial to remember that the bleeding pcint 
cannot be controlled and that much of the 
blood given will be lost, not merely aittrd, 
but hindering the subswpzen t operation by 
fiUtog the abdomen and staining connective 
tissue plane* The blood should be res to 
rapidly at the rate of a pint to 5 minute*, snd 
as soon as the patient seem* ht to itand sn 
anesthetic, he should be horned to the theater 
with the transfusion still running 
2 Tkt 1* cuitM The morion ibould be 
the simplest posable for all wounds sre 
Infected and tend to break down afterward- 
The gridiron and rectus retracting todriwu 
are duappototmg in this respect, and the best 
are those straight through all layer* to the 
same plane vertical paramedian or oaBts 
mdsjona for approach to the central part of 
the abdomen or the pelvis, and tranrvrrw c* 
oblique lateral mdsoos for acre* to the 
lateral part* Transverse todstoo* across the 
recti should be avwded if ponible Tb< 
Consultant Surgeon to South Afnca inform 
me that cases with such an todrioo hart 
developed large and apparently Irreparst* 
hernias. _ . 

j. Tcdtniqve In the abdominal surgery <* 
warfare technique may be summed up ** 
simple plan, a purposeful overhaul a np 0 
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Ca*c irj. OAff Bcttock operated upon 44 
boars liter Injury On hpsrotorav the termfcti 
Benm sad ttcebd'nx cnion woe ‘ret 7 brrfied bat 
*t* perforated. Rrtroperttmwri ben* to«ns drained. 
Ccthpaed and died 00 the jth d»y antDprr 
tnufl recent perforation cf tie bratied ucrmfinr 
coion wu found. Esterlariatloti would k*ra uvf3 
tW* pi dent. 

The method of eiduEoa will yitj with the 
site ind extent af the Injury A mall hole an 
a port of the colon that can be brought to the 
surface will be made the apex of a loop 
colostomy A larger tear in a mobile part mil 
require resection of the damaged portion and 
extfrlorixation of the two end* u a double 
barrelled adostemy An injury to a hied 
portion must be repaired at wed aa possible, 
the site erf repair being liberally dusted with 
aulfonamide powder and the retroperitoneal 
tissues fredy drained through a separate itab 
a proximal colostomy must be done at the 


■tance that the pfchric colon may be retjnhtd 
later for a reconstruction operation a trans- 
verse colostomy thould be done. 

6 The local uu •} nifanamUa UTifle 
there a no doubt that drags of thii group hare 
a powerful beneficial action In infectious of tie 
peritoneal cavity the widely held view that 
they are more effective when applied locally 
than when given by mouth or mtrtvenomlr 
ia not supported by any couvindng evidence. 

The only drag we have found satisfactory ia 
the abdomen b mlfadhalne. Sulfanilamkle b 
absorbed very rapidly julfapyridlne and ml- 
fathlaioie tend to form cake* which may be 
found wane day* afterward at postmortem 
lying almost unabaorbed among rods cf 
intestine. Sulfadiaxfoe 1 forms an excellent 
suspension in gelatine and saline which can 
be run in through a tube at the end of opera 
tkm and diffusa In the neighborhood. Batik 


AH injuria of the rectum, however trivial, 
require a proximal colostomy It Is particu 
lady Important to examine carefully for these 
Injuries in all cases of buttock wounds or of 
tradt* involving the sacrum or coccyx. Aa 
undetected Injury leads inevitably to pelvic 
cellulitis, a very fatal complication which a 
late colostomjr can do little to care aa unnec 
esaary colostomy on the other hand is no 
disability Colostomy is regarded with horror 
in dvil me merely because it is permanent and 
usually the prelude to death from metastasis. 
In moat extra peritoneal injuries the retro- 
rectal space should be drained either through 
the posterior wound, or in the rmdlinc after 
the cocc yx b removed. The anal sphincteri 
must never be divided, but a Urge tube should 
be stitched into the anus. 

Experience at the base has shown that the 
closure of these emergency coloatomla ma> 
be a moat difficult matter because the opening 
Is often fixed in the wide scar of an Infected 
wound and there Is no proper spur Forward 
surgeons are, therefore, urged when posable, 
to suture the limbs of the bowel together for 
j I nch es, and to bring them out through a 
teparate stab at the point where the mobilised 
loop can be placed with least tension A pelvic 
colostomy a usually the best for a rectal 
wound but if there U so much loss of sub- 


has found that it remains active locally for 4 
to 5 days as shown by absorptkn figures. 
Forward surgeon* report that in postmortem 
examinations 00 cases In which it has been 
used there are remarkably few adhesion and 
no remaining trace* of the drag The usual 
practice has been to lay a rubber tube, Carol 
sue doae to the site of maximum soifinx and 
bring it out through the lower end of th* 
Inasoo. After closure and dressings, 10 
grams of lulfadtanno suspended in 50 cnWc 
centimeters of saline b slowly Injected, fol- 
lowed by so cubic centimeters of saline alaoe. 
The tube b damped and removed some days 
later 

After comparing notes with First Army 
surgeons, few of whom used any sulfa drag* 
locally I should not be prepared to assert 
that our result* as regard* infection of the 
peritoneal cavity were convincingly better 
than theirs, but I would still urge the ■*<* 
sulfadiaxlne hr the method described when 
supplies are available At any rate an ah 
quite concentration b assured at the test » 
trouble in the first 4S hours, a time when the 





\cO 


N yA' 0VAN ^ 
0 ** nU a ,, 

a .' \^- f i'/i ,\ w ^ ' A 


\\OV 


N\' S 


\N 


\«' 


\W 


S\' V 


;N 




v\\A 


->i 


5 

* 

1 \ 


(A'"' 


OV"- 


r' 


in 


iM'*- '■ 


->\ 

5 ' 


V',nt 


\\5> 


. &*."■ 


\^V\ 07 t 
A . 

l V . -mi 


iv\ V 


w vt^i 


Ov 


*n 


in' 


v . _ \-\\*’t 


iVv 

«7- ? 


T.UO ' 

\\l C 


V'tit- 


\ »> tW 

-o\v' v 
r.n* 


( 

x. -V 


X A 


V ^ 


/ 


/ \ 




\ 


m 


\\t~ 


\ii 


v\ ° , 

V 0111 ? 


TtvO' 


Y>'A* • , r . t 

•"V;> ""'• 



\ 




t\\ ' 


VCV 


a'A'W', 

fttftn"’ „.,v -in 1 


\n 


t' r 'O v i 

\Vn Aic 

*U 

O^' ., -n ' ,. ,on'^ 

tn^ . o7‘\^ r 
un t5 ° 

V>> - ' 


c""" 1 * ■* vU>" 

V. \n ' l? "\Ao*"'"} V \t 


» X 


V 


\ 


, \ ,V^ T 
V c. on vV \!\\vtn v "' 1 

v-A ^ 

sv" 

n-A' X 


w 


I 


\\\n " 


\\.V 

‘.V\ 

,V 


JfL 

\ A. 


U\' 

\jr 


n 




-V 


A<V" U „,«. i"V° 


iV 


(V Au, r.V^.X l \W"«WL« A a «.„,\s ^ 


It** 




*V»’ 




3.U^ 




jvn 


<iUV 

*VU' U 

ir' r 


r» , 

, , Y" V 


v..«'>'-. n \;;w' 


W >' 1 

V^cu^ 

' : "K^ 


\n 
v T * 

^OT 

A 
A 




. > s 

•Aiun'A' 




\\\cn 

,\ 0 '*- u " « rvlV'- ' ^ 


o\ 




sU' r 


Notra 

cU : 


-IM-'" ot v 
. c ^\\nn vi 

n' . o.cUO'^ \ l« V ‘ 


lUs 


,c. 

in 


t inn""A' 

C1 l‘" C " „u 0 "’ 

,An V,< -""- K a0 ^ c '^ 1 ^ A 


\\n 


\,n\ 


a;;-. 


\\nnv’ 

n<- 


l=>' s 


^ vN conn"; 
A« e '° n ' 




^ A "‘ 


"“TiW' 




,A S 


'£yr«^s»»* w 

pn'V o' } nnL ^ 


,. O'"- 

“''' C A c, a 


v\n- 
\ia' t 


VO'" C , 


tin " n 

Vo vo votin' 


\S 




C’t" 


“^\e?ccv 


v\v - 1 


tin' 


A \ >r " \A c 


mion 


cM> ...m ion » ^ \\\c ‘•' ; "' u . «\ms 


c.vom' 1 ' „ 
Gn^ TlC 


^*£3>****’" 


,Va\ c '' s 


tA 


vv^ 


V\V.A 


\tavn 


” s 500 ” 1 A 1 ' 


\ic ^ c ‘' 


be 




* 3 * 


SURGERk GYNECOLOGY AND OBSTETRICS 



Hx Ourl thorlnj tine U* Lftrtfi aperatko knd 
ilcatk. at d«T deatkv >d <J»r s, jd day 4th d»y j, 
Jtb day Cv (Ho day 6, yti day 6. 


and flatua lUrU. Sound* that would shock a 
duchess are the music of the spheres to the 
forward aurgeon. Before abandoning auction, 
the tube should be clamped and fluids allowed 
b} mouth if there is oo gastric residue after 
4 hour* hare elapsed, the tube may then be 
removed 

Abdominal cases must be retained in the 
forward operating center till they are in a 
state of equilibrium. In any case they should 
stay tffl tidr pche. temperature, and respira 
tions are steady till tbor tongue is ressooabl> 
clean, them abdominal wall moving weB and 
flatus i* being passed and till they themselves 
fed they have turned the corner In most 
cases they should be kept till the stitches are 
out ami the dressings are dean— an average 
period of 10 days. 

AKALT5TS OT THE 6EUE3 

i Reports have been received of 381 cases 
In which patients were operated 00 for abdom 
inal injuries received In battle between August 
33 and November JJ IJ 4 1 * period which 
included the German attack at Alem Haifa, 
and the Battle of Alamdn Of these 381 casea, 
163 died within 4 weeks In 8 the final result 
vnu unknown. 


a Mortality (a) The known nuxtaStj b 
thus There were 373 operations wW malt 
b known, with 162 deaths, or a mortality of 
434 per cent 

b The 8 patients about whom final reports 
have not berm received most be regarded a 

ahnoat certain sum Torv They were evacuated 

alive from their first unit, and their deaths 
had not been reported to 2d Edsdco 2 
months later If they are Indoded the moctil- 
Ity becomes 42 5 per cent, that Is 163 deaths 
in a total of 381 operations. 

c. In 57 cases no Intra abdominal injuries 
were found at operation The majority of 
these fall Into 3 groups (1) wounds of the 
abdominal wall with hemfatioo of abdominal 
contents, t ears of the pentooeum, free blood, 
or extraperltooeal hemorrhage (1) thoraac 
casei with rigidity or other abdominal signs— 
ooe with absent liver dullneaj wai four*! to 
have noodevelopment of the right Brer lobe 
(3) buttock wounds where abdominal damage 
was suspected. Eight of these patients tfld, 
giving a mortah tv of 14 per cent If these 57 
cases are omitted, the figures are open born 
on patients with injury Co rfsoeia, 3*4 with 
1 54 deaths, or a mortality of 47 5 per cent. 

j. IVJtcn droits rector The majority of pa 
bents die from the severity of their wouaU, b 
spite of su rger y 

Sixtv four or 39 per cent, of the deaths 
occurred 00 the fi ret day 
One hundred thirty seven, or 85 pCT cent 
deaths took place before the pabent tu 
evacuated from the forward operating center 
Tbeprrpooderancr of deaths in the first few 
days Is shown in Figure 3 which plots the 
numbers dying on each of the first 7 peat 
operative daya. 

Two observations may be made In this 
connection that the further forward the cprr 
sting center Is placed the smoother the 
evacuation and the better the resasdtstkn, 
the higher will be the mortality in spite cf the 
best surgical skill and facilities and that the 
mortality m the series in so far as It was Loom 
to the operating surgeons themsrivc*. «• 
137 deaths In 381 cases, or 36 per amt. 

4 Factor t a_ffrdimr tkt mortality *• Ox*- 
By lack b meant tbo incidence cf !•**** 
other than surgical skill or method ttot 
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Tip 3 \ Field Surgical Unit operating tent, the tjpc in which most abdominal 

surgerj was done. Xo 5 1 * S U before the battle of LI \lntnem 


affect, indeed usually determine, the result 
Abdominal wounds do not form a group like 
gastnc ulcers or goiters The nature and size 
of the projectile, the viscus injured, the time 
lag, the surroundings, the facilities for nursing 
and retention, are all matters of dominant 
importance over which the surgeon has no 
control A straightforward operation on a 
single perforation is doomed to failure if a 
bomb blows out the light and fills the ab- 
domen with sand 

The incidence of luck appears abundantly 
in this senes Among the first hundred cases 
reported there were 27 deaths, among the last 
hundred, 6i In one group were 24 cases 
without a death, in another 21 without a 
recovery 

Among the poorest figures were those from 
a young surgeon of great courage and out- 
standing ability, who was constantly sited in 
front of the main operating groups After 7 
consecutive deaths, his first success was the 
following case 

Case 212 Mortarwounds (1) right arm, severing 
brachial artery and median nerve (2) abdomino 
thoracic, entering 8th rib L , (3) L lower abdominal 

Operation Excision of wound of arm and ligature 
of brachial artery, laparotomy, closure of rent in 
diaphragm, suture of wound of stomach near fundus 
Repair of four tears of small intestine, ligature of 


multiple bleeding wounds in mescntcre, removal of 
lower T B 

The patient was evacuated later to a peripheral 
nerve center in South Africa 

Another equally good young surgeon who 
worked under conditions that, for the desert, 
were excellent, in grouped tents near the sea 
and 6 miles from the Alamcin line along a 
tarmac road, returned the following series 
total abdominal operations, 56 with 17 deaths, 
or a mortahtv of 30 per cent 

His comments on the deaths arc given in 
full, because thev apply to the w r hole series 

“While it is ob\ ious that each case that dies is a 
separate problem as regards assessment (particu- 
larly as no P M s have been done on cases subse 
quent to 23 Oct 42), let a somewhat broad 
classification can be made of cases into ‘reasonable’ 
chances and those whose injuries are such that 
recovery is unlikely Several of the latter class were 
done in quieter periods, when no other casualty was 
waiting 

“Cases not expected to recover 

“A II till v gross nbd damage , or profound, pro 
longed shock 

“Case 1 4 hrs, \DS moribund 3 hrs MDS, at 

end of which time B P finally raised to 75 During 
induction, curious generabsed convulsion Pupils 
L R 41 Considered probable cerebral embolus 

“Case 13 Nearly A small intestine in tatters 
Pre-op contin blood loss roughly estimated at one 
pint in 20 mins 
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and flatus » tarts. Sound* that would shock a 
duche*s are the muric of the sphere* to the 
forward rugeon. Before abandoning auction, 
the tube thotdd be clamped and fluid* allowed 
by mouth if there b no gastric residue after 
4 hour* have eiapred, the tube may then be 
removed 

Abdominal cue* mint be retained in the 
forward operating center toll tbev are in a 
state of equilibrium. In any auc they ahould 
itay till their pulse, temperature, and reaptra 
tfona are iteady tflf their tongue u reaaoaably 
dean, thar abdominal wall moving well, and 
flatu* is being paired, and till they themselves 
feel they have turned the co mer In most 
cases they ahould be kept tfC the stitche* are 
out and the drewingi art dean— an average 
period of 10 day*. 

AXU.TJI* 07 THE HE*IE3 

i Report* have been received of 381 cares 
In which patient* were operated 00 for abdom- 
inal injuries received in battle between August 
13 and November *3 194J a period which 
included the German attack at Alem Haifa, 
and the Battle of Alameln. Of these 381 case*, 
161 died within 4 week* in 8 the final remit 
wa* unknown. 


* ifartdtjj (a) The known mortality £* 
thus There were 373 operations whose molt 
b known, with r6a death*, or a mortality cf 
43-4 percent. 

b The 8 patient* about whom final report* 
have not been received mint be regarded ** 
ahaoat certain mrrivor*. They were en anted 
afire from thei r first unit, and their death* 
had not been reported to rd EdjeJoo j 
month* later If they are Indoded the mortal- 
ity become* 43 5 per cent, that It 1 6t death* 
to a total of 381 operation*. 

c. In J7 care* 00 intra-abdominal injuries 
were found at operation The majority of 
there fall Into 3 grocp* (r) woancu of the 
abdominal wall with herolatioo of abdocninil 
contents, tear* 0/ the peritoneum free Wood, 
or extrapentoneal hemorrhage (j) t boride 
care* with rigidity or other abdominal *fgm- 
cmc, with abs en t fiver dufineas wa* found to 
hare Dooderefopment of the right filer lobe 
(3) buttock wounds where abdominal damage 
was impeded. Eight of there patient* did, 
giving a mortality of 14 per cent If these 57 
case* are omitted the figure* are operation* 
on patient* with injury to viscera, 3*4 with 
r$4 deaths, or a mortality of 47 5 per cent 
j. When da tJtt tcctcr The majority of pi 
tknt* die from the aererity of their woonds, In 
«pite of surgery 

Sixty four or 39 per cent, of the datb 
occurred on the first day 
One hundred thirty-seven, or 85 per ent, 
death* took place before the patient ni 
evacuated from the forward operating center 
The preponderance of deaths In the tint few 
dav* i* abown in Hgure » whkh plot* the 
number* dying on each of the first 7 p«t 
operative day*. 

Two observations may be made in tU* 
connection that the further forward the tprr 
ating center I* placed, the smoother the 
evacuation and the better the re*n»dtatJoo 
the higher will be the mortality in gf te of the 
best mrgkal ikffl and facilities and that the 
roortaht) in the senes in *0 far aa it was known 
to the operating surgeon* themselves, 101 
137 deaths In 381 care*, or 36 per cent. 

4 Focion a/ectia f Ar aurtoUif *• 

By hick 1* meant the incidence of fartori 
other than tuqjfcal *kiJl or method that 
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Tig 3 A Field Surgical Unit operating tent, the type in which most abdominal 
surgery uas done No 5 h S U before the battle of FI Alamein 


affect, indeed usually determine, the result 
Abdominal wounds do not form a group like 
gastric ulcers or goiters The nature and size 
of the projectile, the viscus injured, the time 
lag, the surroundings, the facilities for nursing 
and retention, are all matters of dominant 
importance over which the surgeon has no 
control A straightforward operation on a 
single perforation is doomed to failure if a 
bomb blows out the light and fills the ab- 
domen with sand 

The incidence of luck appears abundantly 
in this senes Among the first hundred cases 
reported there were 27 deaths, among the last 
hundred, 61 In one group were 24 cases 
without a death, in another 21 without a 
recovery 

Among the poorest figures were those from 
a young surgeon of great courage and out- 
standing ability, who was constantly sited in 
front of the main operating groups After 7 
consecutive deaths, his first success was the 
following case 

Case 212 Mortar wounds (x) right arm, severing 
brachial artery and median nerve, (2) abdomino 
thoracic, entenng 8th nb L , (3) L lower abdominal 

Operation Excision of wound of arm and ligature 
of brachial artery, laparotomy, closure of rent m 
diaphragm, suture of wound of stomach near fundus 
Repair of four tears of small intestine, ligature of 


multiple bleeding wounds in mesentery, rcmoxal of 
low er F B 

Ihe patient was evacuated later to a peripheral 
nerve center in South Africa 

Another equally good young surgeon who 
worked under conditions that, for the desert, 
were excellent, in grouped tents near the sea 
and 6 miles from the Alamein line along a 
tarmac road, returned the following series 
total abdominal operations, 56 with 17 deaths, 
or a mortality of 30 per cent 

His comments on the deaths are given in 
full, because they apply to the whole series 

“While it is obvious that each case that dies is a 
separate problem as regards assessment (particu- 
larly as no P M s have been done on cases subse- 
quent to 23 Oct 42), vet a somewhat broad 
classification can be made of cases into ‘reasonable’ 
chances and those whose injuries are such that 
recoverv is unlikely Several of the latter class were 
done in quieter periods, when no other casualty was 
waiting 

“Carer not expected to recover 

“A 11 j(/i v gross tibd damage, or profound, pro 

longed shock 

“Case j 4 hrs, ADS moribund 3 hrs MDS, at 
end of which time B P finally raised to 75 During 
induction, cunous generabsed convulsion Pupils 
L R 41 Considered probable cerebral embolus 

“Case 13 Nearly small intestine in tatters 
Pre op contin blood loss roughly estimated at one 
pint in 20 mins 
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It# 4 Vm aMoatfaal npm two U prafTT-w, \ 6 FlfU 5«nnf»l L«h t «t 


Ckv JO- jo h c«rf i i cttoo afrewds ffl 
established In Urge wound* ? pen p inme 

C •* 43 With «m*U Entry imt Exit cm 4 *, It 
it Knrnria blc t find tr*r» (n the W roach through 
kkh » fist oaWl be fml, nd lance piece* of C er 
loose Ln the peeiUneuai. Thii the onlr ct»e 

rfo»ed Ithcwt an (tempt t repai 
B Gun « 4 v* dmli cv» frt mci U hr dm U 
xi -*bJr*lx*Il jar* 

“C*** ttoimcf f le** ttapoUdoo K (c* 
foe ripidl Fpccerfinj Ini cell re gangren T it 
\bd he»Wl ami dean L. leg bow «inp myodlh, 
cwn]«raWr t tiat f«ind In ampoUtrf oa C »«e 
oi death — t aaetak. 

t «c 6 Gro" In fan R_ buttock aod hip 
Cor tin, haem, femoral and arp *ftrtral branches 
Rapid trantp, Il**tlno R. common DU rt \t 
operation tmall pert'. Brum found These unins- 
pected po-op. 

“Cate 0 Tra matk ampot R lef per-tro- 
cha trric Di-art*. hip. Bowel damage minimal 
C **e of death — t raernk 

Cavu P M CoGap-o L. Umf biectrd karroo 
tkoriL Toxaemia from hmle*ioo 

“C v +4 Nfi I Women am* hole in peri- 
toneum Rapidly drset pneumonia I CCS and 
death from ttU b +S hr«, (rerbal report) 

“C *e 44 >«i one expected t rrctnrr and 
[iirrd to thi' catetorj t*dv bcca ■< death 
pT»amed doe to chest injury 

Hat! thi* aurgeori been out foe itati*tK-x be 
would ha\x left the brat 4 *looe Had be 
been iu<±\ (he hut 5 might not have come 
hit wa\ IIli figure* would then ha t been 
total operations, 47 h death* or a moe 
talitv of 1 7 per rent 


6 Time hi \n increased time U3 weri. 
both rra\-», but chk-fl\ toward a loaer opera 
five death rate JVlt) bnngt pen tod tit but 
it al»o efiminatea the woett rases, \ wrgeon 
who receive* hit abdominal wound* after a 
week thou Id have a mortalitN of under to 
per cent 

Jo Lhi* acne* (he carfkxt time of operafioe 
waa 1 hour after wounding the Utett 71 boun, 
Thc number coming to operation within 12 
hour* of injurs »ai 180 with a mortiEty of 
47 5 per cent Thu roortaEu U higher than 
that lor the whole tenet because many ca-et 
were those of severe Injurs kept al ve ooiv b> 
resuadtatioa 

c T me #f ctJcmJien Three fifth* of (be 
tlent* die in the fint j da\a after operation, 
t the fate of those who turrhr thi periof 
depend* ven much 00 whether (be* can l* 
retained till thes hate e*tabG*hrd a^mentarv 
and arculators equilibrium Of the case* in 
thi* *ene* oul> 8t or 1 per cent, were 
retained (or 7 da 11 or more The efiert of rad 
evacuation upon roortaEt t-s therm in the 
following figure* of is eswcuated under 1 
weet (from information a -tillable) 17 died. * 
roortaJitv of j 6 per cent of 6j eracuatrd 
after 7 dav*, t died a roortaJitv cf 8 per rent 
d The arjuar uraf-rd Table 1 show* the 
mortal) l of all cn«e* with aUiomJnaJ in^unrs 
Li mi tn 1 to the Untnarh and intestine* w th 
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nthout mesenteric damage The series m- 
:ludes both complicated and uncomplicated 
rases 


rUlLF I — tL! CASES, COMPLICATED AND 


UNCOMPLICATED 

Number 

of CO ‘■C't 

Died 

Mortaht} 

Small intestines 

7* 

31 

46 

;> 

Colon 

6 S 

3a 

51 

0 

Stomach 

1 1 

0 

54 

5 

Small intestines and colon 

40 

25 

62 


Small intesUnes and stomach 

5 

3 

60 

0 

Small intestines and bladder 

3 

1 

60 

0 

Small intesUnes and rectum 

7 

5 

7i 

4 


The analysis in Table I can be compared 
with that in Table II which shows the mor- 
tality of all cases uncomplicated b} se\crc 
c\tra-abdormnal w r ounds 


TABLE II — UNCOMPLICATED CASES 



Number 
of ca«^ 

Died 

Morlalit) 

rj 

Small intestines 


21 

39 5 6 

Colon 

4i 

18 

43 9 

Stomach 

;> 

2 

40 0 

Small intestines and colon 

2Q 

17 

D S 6 

Small intestines and stomach 

4 

2 

50 0 

Small intestines and rectum 

7 

5 

7 1 4 

Small intestines, colon and 
stomach 

2 

2 

IOO O 


For the cases operated upon within 12 
hours and uncomplicated except for soft 
tissue injuries the mortality figures arc as 
shown in Table III 


TABLE 

III 

Number 
of cases 

Died 

Mortnht> 

% 

Small intestines 

34 

12 

35 3 

Colon 

20 

8 

40 0 

Stomach 

2 

0 

0 

Small intestines and colon 

18 

10 

55 5 

Small intestines and stomach 

4 

2 

.,0 0 

Small intestines and rectum 
Small intestines, colon and 

6 

4 

66 7 

stomach 

2 

2 

100 0 


5 Frequence of injury to abdominal organs 
The figures shown in Table IV, particularly 
those for mortality, are of little importance 
since few viscera except the small intestine are 
wounded alone The same death may thus 
appear in more than one column 

6 Treatment m detail (a) Preoperahoe 
transfusion There are records of 70 patients 



1 ig 5 An abdominal ward, with suction apparatus 
and intraa cnous thernpj 


TABLT IV — 

TREQUENCE OF INJURV 

TO All- 

\ iseu< 

DOMINAL ORGANS 
t 

Number 
of ca*e<. 

Dud 

Mortalitv 

r* 

n 

Small intestines 

*33 

71 

53 

Colon 

107 

63 

59 

laser 

43 

21 

49 

Rectum 

23 

12 

51 

Stomach 

22 

II 

a° 

Spleen 

20 

1 1 

55 

Kidncs 

20 

13 

<>5 

Bladder 

12 

6 

50 

Gall bladder 

5 

I 

30 

who were transfused before operation 

Blood, 


plasma, and serum were the fluids used The 
patients w'ho did best and survived the danger- 
ous 24 hour postoperative period were those 
who received generous amounts of blood fluids 
One patient wnth perforation of the small 
intestine complicated by a S W of the right 
hip causing bleeding from the femoral artery, 
received a total of 1 7 pints of blood and 3 pints 
of serum before operation The patient re- 
covered The average amount of blood fluids 
given preoperatively to the abdominal cases 
was 8 pints per patient 

b Treatment -of small intestinal injuries 
The thirty-four 12-hour uncomphcated cases 
of small intestine injury (see 4 d above), 
were treated as shown in Table V These 
figures, again, mean very little Simple su- 
ture is the method preferred for all single 
perforations, and resection is reserved for the 
more serious cases 


3J<* SURCER\ GY\ECOLOC\ AND ORSTETRICS 


tihie t — nuanicjcT or «kall lmlmi xe 
ixjtnuEs 


w^w 

Strtare atone 

Rr^rtVjc 

E«rrV)Ht»ll™ 



J <S 


u * 

4 * 


( Trmtmmt cj Colon tnjtmci The uncocn 
plicated j 2 -hcnjrcm«rtofcricmlnjar\ amounted 
to to o«h Tbn were treated a< shown In 
Tabic \ I It Is idle to draw ctmdutlocu from 
such email numbers. The total figures for 
fnjunra of the cofon fncfixfmg multiple and 
complicated wounds are gi rti In Table \ II 
The figure* suggest that suture alooe U as 
safe as suture with colostomj the probable 
explanation Is that suture was reserved for 
small boles without soiling of the pen 
tooeum. It would be rash to claim that am of 
the eolostoen) patients who rhed could have 
been saved In suture alone but 1 at anv rate 
of the 8 deaths after suture could have been 
avoided b\ ceeostom\ or coloUomv as pre- 
vious!) stated. 


TVBLE VL— TREATMENT OF COLON INJURIES 



Sul**T llw 4 

■4HTt tad co toHoir m crew- 

u*>r t ji 

1 rt crWiii t m 4 40 

Kearctjo* aod erlcnoruatwo 00 

Reaectlon aad iD H lwan 00 


TABLE YLL — TOT \L FIGURES roi IN Jt RIFS 
or COLON 

» In Uwu*7 

UmM Wcm D-d 

SotoraaVa* I I 44 

54 tnr» ud coio*lt4»y or 


crctureaay 

Erterionaanoa 

Keatctjca and nlrrKnjrtic* 


» 5 

M 


64 

*4 


Ream®* *»J ana*t£*»C4i» 
\ Dntant 
T«r»l 


J Skljadurint 1 ntra per lion caOi Table 
\ HI scmmariies tbe use of sulfadiaxine Lntra 
peritonrall\ 


TABLE VTtL — RESULTS WITH fELTAUUUXE 

inttlv rat rrtrxE.\u.Y 

\n(t«r of raws treated Uh wtfaiVinar M 

Nubrr cT (Wtta 

(VreeaUgrr <J ■oruLtjr 4 

NtnJ«-r at cm treated Ltkut wlOiinn* 7 

\nbrr it death* W 

Perm la** »ort^ktj 41 


The remaining 5 In the series of 373 traced 
cases had Intrapentooeal sulfatHunle of 
these 3 died 

B> taking the mortabt) of cases with and 
without suHodlaxlne in a smaller series in 
which the time interval between wounding 
and operation Is known the hgurc* shown la 
Table IV arc obtained 


Taaa 4 fmo— 

H ilk aaJiVWi* 
UrtboM 'HltMkuiBr 


4 ' 4 ® 

4'4 } 


JI 7 f 
44 7J 


Their Is thus some evidence that tbe use of 
sulfadiaxine in late casrs effects a redact wq [a 
the mortabt) 

The following 2 reports meal tbe condi- 
tions of the peritoneal eavitv on the jd ami 
nth dav* respective!* after operitKwi and 
treatment with local salfadiazme 
C » 4 Ught boor case Hi j pefftwiluo* 
of tbe JeJonuja an] com | Jet dK Won of tka duo- 
tlmopytrul Janctloo- Sotare and ead-to-eed an- 
toiwmi performed Satfidiaxlo* jra. re 
prated In boar* Tbe patient died oc tie pf 
day from acut pulmonary edema ka Ins had 14,000 
c of Intravenous Holds during 48 boon. U 
atop»y Lie pcrltooeom as “[^rfretir lean and 
tbe thwars ere terlnggcd hh fluid 

This unfortunate outcome h a marcaig 
against tbe uncoo trolled and unbalanced 
administration of Intravenous fluid*. 


Ca-r j_57 Operation fler boon for inert 
damage t tbe smaD {ntrttinr hick rrtrafrrd re«tc 
tide and end to-end aaaitoancU* Pchlc drab awl 
jra of fntraperitoneal solfacBauae Tbe [w" 
tooeum an “beard r con laminated Hi kc» 1 
content! Eleven da> after operation cokwtoai 
was performed. Tbere •'nlen^r ph' <t ' 

peril north bat do sign of pas 


ADcmattL c cst 

Since tbe reporta up to November jj tQ4* 
were rrcefvrd record* of 347 more ca«e>Javc 
been rrtumed bv ig different surgeons. Tbcr 
records are complete in all detail. In » fir as 
these were known to the operating surgeon, 
but tbe final result ha not in even case t^ea 
checked Of a total of 247 rl¥1 1“ lhr * rrood 
aerres there were 84 deaths or a percenter 
nsortaTiti of 44 o , . 

The time hg from operation t death *« 
tbe 84 dea thr Is shown In Table \ 
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TABLE X — TIME LAG BETWEEN OPERATION 
AND DEATH 

Number Per cent 


Died on tabic 

8 

tof 

1st day 

27 

3 V 

ad day 

11 

13 

3 d day 

3 

4 

4th day 

2 

2 

5th day 

3 

4 

Oth day 

1 

2 

7 th day 

1 

I 

8th day 

4 

4 

qth day 

3 

4 

10th day 

1 

1 

Over 10 days 

8 

10 

Not know n 

11 

13 

The time 

lag for the 247 cases 

in 


second senes is shown in Table XI 


TABIF \I — TIME LAG FOR 247 CASES IN 
SECOND SERIES 



Total 

% Mortality % 

Within 0 hours 

So 

24 

38 

Between 6 and 12 hours 

76 

33 

32 

Between 12 and r8 hours 

4 r 

18 

2 9 

Between 18 and 24 hours 

21 

9 

48 

Over 24 hours 

35 

iO 

3 t 

Not known 

19 



(Note above percentages aie based on Lnown results) 


Longest 168 hours Shortest 

j hours 

Average 

15 hours 


The frequence of injunes to the vanous 
viscera is listed in Table XII 


TABLE XII —FREQUENCE OF INJURIES 



%of an 
Total cases 

Deaths 

% 

No internal abdominal mjurj 

42 

17 

10 

J 3 8 

Small intcsUnc 

54 

22 

20 

37 0 

Small intcsUne and colon 

1 1 

5 

7 

63 3 

Small intcsUne and bladder 

4 

2 

1 

2 5 0 

Small intcsUne and rectum 

3 

1 

— 

O 

Small intestine and h\ cr 

1 

0 4 

— 

O 

Colon 

37 

15 

15 

40 5 

Colon and kidney 

2 

1 

i 

3 o 0 

Colon and In er 

1 

0 4 

— 

0 

Colon and bladder 

1 

0 4 

— 

0 

Stomach 

3 

1 

— 

0 

Stomach and spleen 

2 

1 

2 

100 0 

Stomach and colon 

1 

0 4 



0 

Stomach and In cr 

1 

0 4 

j 

100 0 

Lncr 

30 

12 

9 

33 3 

1 ncr and spleen 

1 

0 4 

1 

100 0 

1 n cr and kidney 

1 

0 4 

— 

0 

kidney 

7 

3 

1 

14 3 

Spleen 

9 

4 

2 

22 2 

Rectum 

10 

8 

3 

16 0 

Rectum and Bladder 

2 

1 

2 

100 0 

Bladder 

5 

0 2 

1 

20 0 

More than two organs intohed 

7 

3 

5 

71 3 

X T ot known died on table 

3 

247 

100 

3 

s 4 

100 0 


Sulfadiazine The number of patients 
treated with sulfadiazine was 98 with a mor- 


tality of 26 5 per cent, the number of 
patients treated without sulfadiazine was 
149, with a mortality of 39 per cent 
Combining the figures for the 2 series, we 
have a total number of cases of 628 with total 
deaths of 246 or a percentage mortality of 
39 2 


COMPARISON WITH THE FIGURES OF 
THE LAST WAR 

‘IljueTs rot ira re/xop /iey’ afielvoves t'lvai 

(Homer’s Iliad, Book IV, verse 405 
In absence of works of reference it has only 
been possible to trace the figures quoted from 
Cuthbert Wallace “War Surgery of the 
Abdomen” given in Hamilton Bailey’s Surgery 
of Modern Warfare Table XIII giving the 
mortality of wounds of the small intestine 
alone or in combination, is from this work 


TABLE XIII — WOUND OF SMALL INTESTINE 
(I rom Hamilton Bailey, Surgery of Modern Warfare) 


Total Mortality 

Site of wound Last War Middle East Last War Middle E 

Small intestine 

J 55 

71 

65 9 

46 5 

Small intestine and 
stomach 

14 

5 

7i 

60 

Small intestine and 
colon 

85 

40 

74 

62 5 

Small intesUne and 
rectum 

4 

7 

IOO 

71 4 

Small intestine, 
stomach and rec 
turn 

5 

2 

IOO 

IOO 

Small intesUne and 
bladder 

16 

5 

92 7 

60 


In comparing this series with any in the 
last war, it must be pointed out that the 
conditions of operating in the Western Desert 
were at most times far worse than in a C C S 
in France, and that many more severe cases 
were tackled than ever reached the operating 
theater in 1918 Then many men died at 
Field Ambulances, and of those reaching a 
C C S 20 per cent were regarded as moribund 
and unfit for operation Even in the com- 
paratively mild group of injuries limited to 
the alimentarv canal, it is noteworthy that in 
the Middle East senes 45 4 per cent of the 
wounds involved structures other than the 
small intestine in the last w r ar senes only 
32 8 per cent Men like John Fraser, Gordon 

i\\e\cnl> claim to be far better than our fathers (Translated b> 
Professor E L Highbarger Northwestern Unnersltj College of Liberal 
Arts Department of Classical Languages ) 



SURGER\ G\'\ECOLOT\ A\l) ORSTFTRICS 


33S 


Tt\Ior Chartes arw] Lockwood lacked nothin* 
In courage but the% lacked the transfusion 
smite of Middle Last that has alwavs sup- 
plied the fighting forces with blood In abun 
dance and with the apparatus and skill to 
administer It Even man that could be 
resuscitated was resuscitated and ever} man 
that could be brought to the tahle alive was 
tackled unless there was another with a 
better chance in urgent need of surgen at the 
same time Among these mere man \ hopeless 
cavs, such as the one who Is stated to have 
been losing blood at the rate of a pint in to 
minutes. It U probabh true to sa\ that two 
thinls of the men who died in tiie first 24 
hour* (1 e. 42) would have been excluded from 
191ft statistic* 

A further point of difference is that 98 per 
cent of these patients were traced to the base 
alvereas in the figures of the last scar most of 
the statistics deal with survivals In the for 
ward units ordr On such a reckoning 25 of the 
deaths In this senes would have been recorded 
as survivals. 


If then these deaths are subtracted from the 
total we get the follow! n for roroparww with 
the results of the b t war 

Tt*») cuci 17J 4 iu 

Total ■atihlj 61-67 

rVrrr«l»*r wortakty , 

COKCLmoy 

In conclusion I mould repeat that thh h 
the work of the surgeon-* of Dghth \rmj- 
Among them wrre Australians, New /rs 
landers, Canadians, Americans, Frenchmen 
Greeks, and Slavs. But the majorlt) acre 
from the United Kingdom the surgeons of the 
(_ Ciis. and FWd Surgical Units of the Middle 
East Fortes. Of them I ha r written in s 
report to the \\ ar Office — 

'"They re ondedol croup Tber h* 
the t t be or gin ballon of foraird sir*rr\ tmi 
bj their presence and thmagh their ed>»U ike 
• winded soldier at the Effbth \rm) ha brra brtlrr 
looked slier Uan other ifhtlnc non In the 
hl-4or\ 0/ sr 



i:\poslrk or i m*: ri*xirri*ni Run nc.i* \l nerves 

IN 1 11YROID OR1* R \ 1 ION’S 
Further 1 xpcricneis 

1 RANK 11 I Mill, M 0,1 U S Huston Missuhuscts 


T ill ruurnnl larengial nerves m 
extremele important and valuable 
because ol their lntunile anatomic 
relationship to the tin roul gland \o 
operation ui>on tile tlnroni gland no matter 
how trnial can Ik; done without i ltd mgermg 
their comlucliente 

In lop I advocated routine expo-ure of 
the recurrent larengeal nerves during tin roul 
operations as an anatomic approaih to their 
preservation and reported a s<.ms of our 
4000 tin roul operations in which tlm hid 
been done' Be this method the uuidenee 
of neru injure has been griatle lessened now 
being less than o 4 of i per cent and this fig 
ure includes operations performed for cancer 
of the th\ roid 

Since the original series of cases was re- 
ported the ner\es hau been exposed m prae 
ticalle cun tin roul patient operated upon 
be a member of the 1 ahee C lime staff I ur\ 
general surgeon quickie learned the proce- 
dure, and cun in the patients who hau had 
4 4 and occasional 4 subtotal the roidee- 
tomies before coming to us for further the roul 
remoeal, the nerees haec been demonstrated 
if the cords esere functioning normalle been 
in deep mlrathoracic goiters extending nearle 
to the diaphragm and in most of the carci 
nomas of the the roul, particularle if rcinoe 
able, the nerves hae r e been demonstrated 
Lvcn if the nerves have been cut prceaousle 
demonstration of the proximal segment of the 
cut ncre'c is usualle possible 

Whenever a surgeon makes the statement 
that exposure of the recurrent laryngeal ncre'ts 
in thyroid surgere is unnecessary, I believe 
that he should be able also to state his inci- 
dence of nerve injury after thyroid operations 
his incidence of tetanv, and his incidence of 

I r ran the Dqiartmcnl of Sur^c rj The 1 -ahcj ( hnlc 
Mjhcj I II Surf, (.jn Glut iqiS (>fi 771; 777 


jKrMsting heperthe rouhsm Must thru com- 
plications arc inline 111 ul (brittle he exposure 
or nonexposuri of the reiurrent kirengeal 
nereis dimonstntum of the nereis adds liltli 
to the operitum ami eausis no lord ties 
tutu turn 

It would he as sensible in performing total 
he stmt tome to tre to avoid injure to the 
iinti rs be spn ing aw n from their usual loca- 
tion as it would he to tre to avoid injure to 
tin recurrent larengial nereesbe kcipingilear 
of their usual but sometimes ibnormal loca- 
tion 11ns sound surgical principle prompted 
me when performing the mid operations to ex- 
pose tbe recurrent nereis m order to aster- 
tain tlu ir position and thus to preserve them 
Die aeoidnnci of operative injure to the 
recurrent larengial nerees be leaving them 
covered with an apparentle s,if c amount of 
tlnroid tissue would scim to be a tradition 
from the korher era of tlnroid surgere of a 
number of eears ago No disrespect is in- 
tended to the father of goiter surgire , to whom 
vet owe so much, as a result of this worshipful 
attitude however, the recurrent larengcal 
nerves have comi to he regarded as almost 
untouchable 1 he impression has been that 
exposure and handling of tbe recurrent nerves 
would result in temporare, if not permanent, 
voice changes and cord damage 

After at least 10000 recurrent larengial 
nervi dissections at the clinic, the statement 
can be made eeath added ecrtainte that, con- 
trare to the prevalent opinion, the recurrent 
larengial nerve withstands dissection, hand- 
ling, benign tumor pressure, and even at 
times inclusion in a malignant growth without 
alteration in its ability to conduct the im- 
pulses that produce the nccessare position 
changes in the cords for speech and breathing 
1 he recurrent laryngeal nerve is partic- 
ularly interesting and unusual, it is composed 
2-jo 
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FV a, NomuJ jionlc *»c. b, B*ktfnJ «bd»ctar pwab-sSi m a/l«r bh*r 
1 (W- Tbt C*« brwli, bat (hk( ImJU c, tUitinJ *Wact» 

furaVrf* »/tCT [}« cord, k* cr«x taf«Vr TW paint emn Utt bol agM br».tV 
•a rwrtkn 


of two ttU ol fiber* aminj impute* which 
produce uppo*ir£ muvdfc actions adduction 
and abduction and (a addition carrying 
co-ordinated impulses concerned with speech 
and breathln,, The dwc u so doadj related 
to retpintiOQ that ftnj interference with its 
(anctlon eventually interferes material!) with 
brrothing Lest this statement suggest that 
mans none injuries have occurred at the 
Label Cl i rue I wish to add that in jj 700 
thvrotd operations there has been no perms 
nent bilateral injury to the recurrent nerve*. 

Tboac inexperienced aith tn juries to the 
recurrent laryngeal nent*. dread most the 
effect of the Injur) upon the voice. What 
could be worse than to be responsible foe com- 
plete and permanent loa* of voice 1 Those who 
have dealt with many injuriea to the recurrent 
laryngeal nerves (a* we have from having 
them referred to us) fear the krsa of voice iesa 
than the ultimate Interference with breath 
Ing which is due to inability to abduct the 
vocal cords and to the essential narrowing of 
the glottic space a* atrophy hbrwt* and tixa 
tion of the arytenoid muscle* gradually 
shorten the immoirfle cord* and bring them 
closer and closer together in th mhih c 

(Fig t c) 

rxiivrrayL ix ji ay 

Injur) to one recurrent laryngeal nervy 
rarely causes much interference with breath 
mg 4 ncc the Innervated rema nmg cord u»u 
alii can be abducted sufficient! to pro idr 

an adequate glottic space a* an airway Kea 
sociably adequate glottic spa e i» present for 
breathing pro ided the breathing u not loo 
vigorous and the demand foe on gen i* not 
greatly increased When the ficrathing effort 


Is exaggerated as In emotional or phw*al 
activity an audible stridor frequently bbrani. 
This stndor Is the result of an unusual sudoud! 
of air being sucked rapid h through an sper 
ture incapable of adequate compensatory 
enlargement and with a paralvzrd curd fixed 
in the center of the air* a) 

While marked temporary change In voice 
often result* this usually Is largely overcome 
by compensaUori the remaining cued ovenp- 
pnramallng itself to the paralyzed cord as It 
is contracted by fibrosis and Is toed In the 
raid fine While this compensation event nail 
produce* a satisfactory voice the unilitmJ 
nerve injury and eventual cord fixation result 
m permanent voice or breathing deficiency 
With one cord paralyzed the voice dsuaIi 
lack* it* previous range and is incapable of the 
tones necessary in vigorous effort such as 
shouting or even moderate!) loud wngiog 

Unilateral recurrent nerve injur) frequently 
has so fit tie immediate postoperative rffrrt 
that it fails to attract the attention of the pa 
tient or the surgeon. F ven tong after the in 
jury * hen the single paralyzed cord has con- 
tracted and become fixed in Its permanent 
median post ti 00 the only Incoovnikwe Bar 
lie cracking of the \«cc 00 forceful use Is 
ther a*-> a the paralyzed ord become* 
Id meed and Uxrd there may l>e orwdrraiJe 
stndor m effort and at times diffr olli i* ob- 
taining lift* tent air Iwvaiw erf the lo-cnnl 
afllwr of tbe airaay 

*11 ynui ixjt r\ 

Injun t l»oth recurrent laryngeal oerres, 
resulting In kra of innervation c 4 both 
cords with the Inability toalKlcKlof adduct the 
on! r> a real surgHjd alanutv Dot-°nnx» 
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artery to it* division to enteT the body of the 
thyroid gland 

If the nerve piua over the artery (Fig r,a) 
ft ml! be demonstrated as the trunk of <V 
artery b distorted. If the thyroid gland b 
elevated oat of ft* bed the nerve will also be 
lifted as the Inferior artery Is lifted upward 
too and will be In modi greater danger of 
surgical injury thin b the nerve which paases 
behind the artery 

II the nerve b In it* moat common position 
beneath the In fen or thyroid artery (Fig t b) 
a search beneath the Inferior thyroid artery 
and between It and the trachea wfl] be neces- 
sary Even though the thyroid gland b lifted 
out of its bed It ctm remain* unmoved In a 
relatively aafe position behind the artery If 
the nerve does not appear Immediately when 
this area beneath the artery b separated 
gently with blunt sebson. It usually can be 
palpated readily when tbe finger b inserted in 
the region beneath the inferior thyroid artery 
and the tissues pushed against the rigid 
tracheal wall. 

Contrary to the usual impression the re 
ament laryngeal nerve b of considerable 
thickness and a frequently enough on stretch 
so that it can be palpated as a cord pas s ing 
obliquely from without inward and upward 
to its position beneath the inferior thyroid 
artery Became of Its pensions I laxity it 
sometimes can be pushed against the trachea 
and palpated as a cordlike structure II ih 
good Bgnt and exposure a dr. field and re 


traction of the. common carotid artery lefl 
outward the longitudinal fiben of the recur 
rent laryngeal nerve can be demonstrated 
quickly and easily Even when scarring 
by previous operation exists the p are can be 
demonstrated satisfactorily However ti tie 
nerve can n ot be followed upward with am- 
ple te satisfaction as to Its position, the in- 
terior thyroid artery can be divided (Fig. 
the cut ends tied, the Inner sect loo Hfted up- 
ward, and the course of the nave demon- 
strated to the point where It penetrates the 
larynx to become lntralaryogeal in position- 
In exophthalmic goiter the nerve taaaUr 
passe* from a fairly external positKn as it 
emerges from tbe thorax obliquely upward 
and inward from beneath the common carotid 
artery under or over the Inferior thynad 
artery to tbe point where it enters tbe larynx 
When however there la an intratboodc 
goiter or an adenoma of the thyroid, partfc 
ularlv arising from the body or lower pefe of 
the thyroid and imbedded in a politic® he^de 
tbe larynx, tbe nerve b poshed and flattened 
against the trachea (Fig i d). This Is par 
ticubriy true in deep intrmtborsdc gatcr 
/la soon as the adenoma b Hfted up «• the 
intrnthomdc goiter b delivered tbe recurrent 
laryngeal nerve Is plainly visible u a white 
cord adherent to and running straight op ti* 

side of the trachea. 

Having in mind the anomalous recur real 
la img etu nerves which every surgeon 
ing on many thyroid glands has eoccunterw 
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Artery 


rig 3 a, Anomalous nerve passing straight from the vagus nerve into the larynx 
b, Anomalous nerve passing down under the inferior thyroid artery and then up 
into the larynx c, Extralaryngeal division of the nerve into abductor and adductor 
fibers d, Same as c with lower separation 


it is important first to demonstrate that the 
nerve is m its normal position If it is not 
found in its normal position, a search should 
he made at the upper pole of the thyroid gland 
to rule out the nondescending anomalous type 
of recurrent laryngeal nerve Unless one is 
an arc of the occasional existence of such an 
anomalous nerve passing directly from the 
vagus nerve to the larynx, it could be injured 
when the superior thyroid artery is tied (Fig 
3, a) Similar nondesccndmg recurrent laryn- 
geal nerves arc seen occasionally (Fig 3, b), in 
which the nerve descends to the level of the 
inferior thyroid artery 

In addition to these nondescending ana- 
tomic variations of the recurrent laryngeal 
nerve, occasional variations arc found in the 
nature of cxtralarv ngcal division of the nerve 
into its adductor and abductor fibers (r ig 3, c 
and d) Most recurrent larvngcal nerves 
enter the larynx undivided A few, however, 
divide just before entering the larynx and 
possess two distinct sets of fibers (Fig 3, c) 
htill less frequently this division occurs at a 
lower level, at or below the point where the 
recurrent larvngcal nerve crosses under or 
over the inferior thyroid arlerv (1 ig 3, d) 
It is cxtremelv important for all surgeons to 
be aware of the occasional existence of this 
cxtralarvngcal division lest injury to the in- 
dividual set of fibers of cither group results 
in specific paralysis of the adductor or ab- 
ductor muscle without influencing the oppos 
ing muscle 


DEMONSTRATION OE NERVES 

The three most essential principles of satis- 
factory demonstration of the recurrent laryn- 
geal nerves are adequate exposure, a dry field 
and a good light 

Adequate exposure involves cutting across 
the prethvroid muscle, and m practically all 
our cases the prethyroid muscles are severed 
high There is no resulting atrophy or inter- 
ference wath function, and certainly there is 
belter exposure The thv raid gland must be 
lifted out of its bed wath double hooks (Fig 4) 
Dissection of the internal jugular artery" from 
the thyToid gland must be earned out, as well 
as of the area filled watli areolar tissue be- 
tween the trachea and esophagus The com- 
mon carotid artery must be freed so that the 
inferior thyroid arterv can be cleared at its 



Fic -i The thyroid gland hi* been turned up for partial 
thyroidcctoms (right lateral view of g'and) The rmticn 
ship of the recurrent larvngeal nerve to the inferior thirctd 
artery and inferior parathvrc d gland is «hcrm 




*44 


SURGER\ GYYECOLOGV AND OBSTETRICS 


pcxnt of emergence from behind the common 
carotid artery and so that It can be dis- 
sected throughout fta complete comae up to 
the eland 

Ail » mall bleeding vein* moat be mapped 
and Egated In order to maintain the drvne>* 
of the field Otherwise the areolar tasoe be 
tween the carotid artery nnder and back of 
the gland will be filled with hematomas, 
stained with blood and anatomic color rela 
tlooa will be *o dlatutbed that the dbaectioc 
will be much more difficult 

Mixvexnow PazrettABLc to recto katum 

Foot patients In whom both recurrent laryn- 
geal nerves had been cut hare been referred 
to the Labey Clinic, but unfortunately in each 
case acveral montha had elapsed since the aub- 
total thyroxlectoinj at which the nerve* were 
cut. Flodmg anti suturing the nerve* was not 
extremely difficult however the arytenoid 
m aides were fixed and the cords and arytr 
noid muadea were ao fibrosed that even If 
conductrvity of the nerves had been restored 
abduction and adduction would not have 
occurred. To appreciate the effect oc the 
vocal cord of cutting the recurrent laryngeal 
nerve one has onh to compare the fuP ap- 
pearance of the functioning cord with the 
pale, thin, sharp edged appearance of the 
paralyzed and atrophied cord, I am convinced 
that the hot management of recurrent laryn 
geal nerve injune* is of a preventive char 
ader 

The feature* which militate against good 
result* In the repair of cut recurrent laryngeal 
nerve* are that when ooe make* an early 
search for the ent nerve* w ben the chances for 


rest oration of function are the best, before the 
cord* are atrophied and the arytenoid tmada 
are fixed tbe field Is still filled with edema and 
become* bloodshot and ooxe* upon the lEgfa 
est manipulation 

If I petwcallv had a patient who after 
operation showed Immobile vocal cord*, I 
would wait a week to 10 dare to see whether 
cord motion would return If not aol If th: 
patient s condition warranted It I would fa 



cut or Injured recurrent nerves. 


amottiY axo coNCLorroxi 
The following points are dijamed (i) The 
relationship of the recurrent laryngeal nmc* 
to speech and breathing (s) the coarse cf 
events with regard to speech and breathing 
difficulties after Injury to recurrent laryngeal 
nerve* (3) the anatomic variation* In recur 
rent laryngeal nerve* (4) tbe methods cf 
demonstrating and preserving the recurrent 

S nerve* and (5) the reasons ahr 
suture of cut or injured recurrent 
nerve* 1* unuaufadory 
In credos! 00 I would state that without 
preservation of tbe recurrent laryngeal nerve* 
by actual exposure fa thyroid operation*, ooe 
can only hope that they have Ixen saved. 
Postoperative suture of Injured or rut recar 
rent laryngeal nerve*, even a few month* 
after the thyroidectomy Is ljrrgtftfiritxy 
If this could be done within 3 to 3 wrekj of the 
time of the injury the results might be mere 
satisfactory Tbe best approach to t he prob j 
lem of severed or fajored recurrent laryngeal 
nerves Is prevention aod not restoration. 



THE DETERMINATION AND TREATMENT OF PRESSURE 

CAVITIES IN PULMONARY TUBERCULOSIS 

ARTHUR M VINEBERG, Major, R C A M C , and WALTER E KUNSTLER, M D , 

Montreal, Canada 

T HE essential danger of tuberculous cav- d uring a revision thor acoplasty operation Much 
lties in pulmo nar y tuberculosis has long to"the surprise ol all, the intracavitary pressures 
been recognized Modem collapse ther- were very high It was quite evident from the 
apy, which has artificial pneumothorax manometric fluctuations that the bronchus en- 
as its starting pomt, attempts to place the dis- tenng this residual cavity was partially blocked 
eased lung at rest and aims at closure of pul- It immediately occurred to us that perhaps this 
monary cavities The importance of cavity residual cavity had been a “tension cavity” 
closure as a prerequisite to successful treatment which had been displaced to the hilar region by 
of pulmonary tuberculosis is accepted by the many stages of thoracoplasty Thus, if the con- 
majonty of phthisologists Unfortunately, how- tention of Coryllos that cavity closure depended 
ever, tuberculous pulmonary cavities are not upon the patency of the cavity draining bronchus 
easily closed and artificial pneumothorax, which were true, then a study of intracavitary pressures 
at first was hailed as a solution to the problem, before an attempt at thoracoplasty collapse 
m spite of many brilliant results, failed to close should yield information concerning the state 
a large number of cavities and led to attempted of the cavitary draining bronchus The needling 
closure of these cavities by extrapleural and of tuberculous cavities had been done before and 
intrapleural pneumonolysis In quick succession was not unattended by senous complications We 
various other methods of surgical collapse therefore set about developing a safe technique 
were developed, each one bemg designed to pro- for the needling of large apical cavities, for which 
mote cavity closure when pneumothorax had we found it necessary to design a new set of in- 
failed, thus, thoracoplasty, phrenic nerve inter- struments Convinced as we were that many 
ruption, Semb apicolysis, extrapleural plombage, residual cavities were “tension cavities” prior t o 
extrapleural pneumothorax, and other proce- th nracopl astyT mTwere unable to accept the p nn- 
dures have been employed with gratifying results cipl e of extensive extrapleural collapse applied to , 
Excellent as have been the results of thoraco- ca vities in which the cause of their maintena nce 
plasty, there is still a large group of cases in which was probably witJaifTtbe draining bronc hus Di- 
the cavities have not closed, such cavities (resi- rect drainage of' such cavities to relieve The ten- 
dual cavities), although reduced m size, have re- sion seemed a logical method of obtaining their 
mained open in spite of the most extensive surgi- collapse A perusal of the literature disclosed con- 
cal collapse The residual cavity and the original fl ictmg repor ts as to the efficiency of cavity drain-’ 
giant cavity, too large for collapse therapy, pre- age m large cavities Most workers applied mtra- 
sented unusual difficulty m treatment and served cavitary suction drainage to any large cavity 
as a stimulus for investigation of cavity formation without differentiation All reports indicated 
and closure that this procedure also was not without fatal 

The authors have, for some years, been occu- mishaps To avoid fatal complications we have 
pied with this problem and were convinced that wor ked out a new techni que of transthoracic m- 
tliere must be a way of predetermining which tracavitary drainage which requires the use of 
cavities could be closed by thoracoplasty and special instruments in addition to those devised 
which would remain open as residual cavities for cavity needling The ins truments which are 
The statements of .Coryllos that ce rtain cavi ties used have been designed by the authors and 
( tension cavities’ ) w ere inflated By increas ed they have up to the present time proved to be 
in tracavitary pres sure due to a bronchial che ck most satisfactory 

vu vc influence J~us t o needle a residual cav ity We beheve that there is a rational and logical 
From the Department of Surgen Grace Dart Home Hospital basis for the treatment of tuberculous Cavities in 
Frawr 11 Gurd F R 6 s CC ) C s director of which all methods, having a sound physiological 
This contribution was awarded the Casgram Charbonneau aQ d anatomical background, may be of USe and 
Pn« 1942 U the Facuit> of Mediane, McGiU Urmeratj m which no one theory or procedure can be urn- 
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serially apphed. The objective should be, not 
only to urat active disease with dosare erf c*n- 
ifr* but tod so with tbe least possible damage to 
Iwaltby bug parenchyma. Toocrften Urge ctvi - j 
tl e» ire clr aedbv m ultiple tuge limougitagS , 
the c useaw i- ar/e>feti sill tne patient UcC»*Ty s I 
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rnrn ?nujm\ , it h thaTlpparent that a more 

«-Hl M l trvTVw destructive method erf collapsing 

cmrl tin is desirable- Sect a method Kerns t l* 
on Km«d In the form erf tranatharaac cavity drain- 
age. By the use of tbs method tuberailauj pul- 
monary cavities can be redoced in site and in cer 
tain cases completelv dosed. Tbe proerts erf car 
itr denote takes place in such a manner ai to 
rrJbfje only the diseased areas and preserves the 
surrounding healthy lung parenchyma. As a 
natter erf tact there are seme workers who make 
the that cayil f - c l nni iW-ty-traBS tl CTatx 
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Ronenberg Attempts were made to treat bait 
tuberculous pulmonary cavities in a manner simi- 
lar to abscesses elsewhere b the bodr The aar 
uDt\ waa high, as was tbe morbidity and there 
resulted, in most cases, a brcochocnUneoci fa- 
tola. In many instances, however the ctrftv U 
came sterile for tubercle badffi and shrank ihwi 
t a small fistulous tract Soch was tbe experi- 
ence erf L ovelace , 1914, and R ankin and U df d 
1534^ I^jveSce opened Into three large a me* 
by resection of a portion of tbe chest and ea *7 
vail hi* object being t sterilize tbe cavitv vaH 
with meth> lene bbe and gentian violet. The a 
Lties quickly became sterile for t betde bariD, s 
pbenomenen which the a tbori attributed to the 
action of the dye. The pr ogres si ve shrinking fe 
size of tbe cavity nntfl now it is Dttle mere this 1 
*krus lead mg into tbe chest wall and ihraqb lb 
lung sras uneipfained and unexpected. la 
of unproved surgical technique and *aj p 55 f 'J 
knowledge gleaned from drainaje erf 
bag absce*es, the results of direct cavltr dn»- 
age b puhnooary tuberculosfa continued to be 
poor Direct cavity drainage as a method** 
treating tubeTCuloos pulmonary’ rarities rermoe t 

b tbe background and was soew* hat to dhrtfutr- 

Rrriral r Q UOOt la «Hh lrpr of lrm Uacn^ 
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v eloped as a result of new ideas concern ing the 
met hodof ckvity formation and cavityciosure 
It would seem that the modem concept of cav- 
lty mechanics had its birth in 1922 when Hall first 
drew attention to the condition of the bronchus 
draining a cavity He described a “semi-de- 
tached” piece of lung blocking the bronchus, 
permitting air to enter but for the time bemg not 
allowing any to “escape”, the arrangement, he 
felt, was the cause of ballooning out of the cavity 
Mechanical factors m cavity formation which had 
previously been overlooked soon came to the fore 
and helped to explain the rapid formation and dis- 
appearance of certain cavities Reinders, 1928, 
stated that the volume of the cavity does not rep- 
resent the amount of lung tissue actually de- 
stroyed but largely lung which has collapsed and 
which is still capable of expansion He compares 
a small defect in the lung to a slit m a tense elastic 
membrane which becomes a circular hole, stretch- 
ing of the membrane enlarges the hole much more 
than the membrane P earson, 1 030, nee dled a 
large cavity through the chest wall and found the 
pressure readings to be above atmospheric, after 
withdrawing approximately 750 cubic centimeters 
of air the pressures remained on the positive side 
He considered that many cavities are due to infla- 
tion Brooke, 1931, likewise needled a large cavity 
and foflnthtbSFThe pressures were above atmos- 
pheric, to which they returned after the with- 
drawal of air He considered that he was dealing 
with a valvehke obstruction of the bronchus lead- 
ing mto the cavity Thus slowly over a period of 
a few years it has been shown that certain cavi- 
ties are m communication with a partially ob- 
structed bronchus and exhibit increased intracav- 
itary pressures As Korol, 1935, so ably expressed 
it, the “cause of sudden changes in the size~o f a 
tuhercnl nus cavity is to be looked for in the state 
of th e . rtc un ing JjEonchus A temporary narrow- 
ing of the bronchial channel may cause a ball 
valve mechanism with expiratory obstruction and 
rapid enlargement of the cavity Relief of the 
obstruction leads to contraction of the cavity ” 
The mechanics of tuberculous pulmonary cavities 
still needed much clarification In the year 1936, 
Cor yllos (0), in a brilliant manner pr oved through 
gas analysis oLaspirated intracavitary air the d e- 
gr ee of patency of the draining bron chus He 
showed that, in a cavity with an open bronchus, 
the pressures were atmospheric and the oxygen m 
the cavity was high (16 to 19%), whereas the car- 
bon dioxide was extremely low (1% or less) In 
cavities where there rvas a check valve mecha- 
nism, permitting air to enter the cavity more 
freely than it could go out, the pressures were on 



Fig 2 Cavity with completely patent bronchus The 
cavity wall expands and contracts with inspiration and 
expiration respectively There is a free exchange of air be 
tween cavity and bronchus The intracavitary pressure 
does not synchronize with the intrapleural and one tends 
to return to zero before completion of each respiratory 
phase Maximum and minimum of intracavitary pressures 
advance those of the pleura. This time interval and the 
amplitude of intracavitary oscillations are related to the 
size of the entering bronchus 


the positive side and oxygen was less (10 to 17%), 
whereas the carbon dioxide content had increased 
(2 to 3%) If the bronchi were closed, especially 
following thoracoplasty, the mtracavity pressures 
were negative and the oxygen content was below 
1 per cent, whereas the carbon dioxide content had 
risen to levels of 5 per cent or higher He con sid- 
ered that there were three mam types* of ravp v 
(1) in wmen the bronchus was open permitting a 
good growth of tubercle bacilli with a positive 
sputum, (2) m which the bronchus was closed and 
the sputum disappearing, the gas entrapped 
slowly absorbing with resultant shrinking and 
eventual closure of the cavity, (3) narrowing of 
the bronchial lumen resulting in a check valve 
type of mechanism, increased intracavitary pres- 
sures and a concomitant ballooning out of the 
cavity In a subsequent article Coryllos (10L 
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t he ca vity Thus at the Forlanmi Institute, 
Bottaji, on August 8, 1938, usmg the instrument 
deVEcTl by himself ^ 5 d Monaldi. inserted a 

catheter into a cayitv Co ntinu ous suc.tipn 

drain age wa sJisedjmth-such-good-e£Eect_that m- 
tracav itarv suction drainage was applied to niany 
cases The Mon aldi_(ao= 24 L pr ocedureas it_ is 
kn own has been used m many Euro pean and 
North "and S outh American .c linics Following 
t helms t publication of Monaldi and his associates 
there have been a considerable number of reports 
by different workers with regard to the efficacy 
of this new collapse procedure These, along with 
Monaldi’s own results will be examined more 
carefully further on m this article 

MODERN CONCEPTS OF CAVITY FORMATION 
AND CLOSURE 

Mechanics of respiration For a better appre- 
ciation of the development of tuberculous cavi- 
ties following initial tuberculous lesions, certain 
anatomical and physiological features of the lungs 
should be reviewed Anatomically speaking, the 
lung is situated between the bronchi on one aspect 
and the pleura or chest wall on the other Be- 
cause of this relationship, pressure potentials are 
conveyed from one to the other through the me- 
dium of the lung parenchyma The lung tissue 
itself contains elastic fibers which are so arranged 
m their architectural distribution as to cause the 
lung constantly to contract upon itself around its 
bronchi There is thus a tendency for the lung 
constantly to pull away from the chest wall This 
is prevented by virtue of the potential vacuum 
existing between the parietal and visceral pleura 
In utero there is no pressure potential, the lung is 
atelectatic and the chest wall is relaxed around the 
collapsed lung Negative interpleural pressure 
develops at birth with the first diaphragmatic con- 
traction The chest wall after birth tends to grow 
more rapidly than the lung which results in an in- 
crease in negative interpleural pressure This 
tends to cause the lung to inflate, the degree of 
inflation being limited by the contractile power of 
the elastic tissues Because of this phenomenon 
the so called complementary space m the posterior 
costophremc angle never fills out m the adult 
During normal inspiration inflation of the alveoli 
is brought about by forces derived from the ex- 
’ pansion of the thoracic wall and the descent of the 

! diaphragm This results m an increase of nega- 

i *- lve pressure withm the pleural space, which pulls 

'l '-l 16 visceral pleura to the chest wall and the dia- 

> phragm and causes enlargement of the lung At 

? the same time the bronchi tend to lengthen and 

J there is an increase in the size of the bronchial 

/ 

/ 
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Fig 4 Co mmon types of check valve mechanis m 
(Courtesy Goldman, Brenn, and Ackerman, Am ~kcv 
Tubcrc , 1941, 41 151 ) a, C heck valve. Closed when i ntra 
ca vitan pressure incre ased, open v. lien it is decreased as 
with suction, air How from bronchus to cavity only b.. 
Accordion action val ve Closed as chest wall collapses in 
expiration frequently obstructed by secretions, tends to 
open with decreased pressure or suction By pass valve 
Closed on expiration, open on mspiratidSf frequently ob 
structed by secretions Flutter vah e Closed on 
expiration, open on mspirfiTion, air flow from bronchus to 
cavity only e, Nonvalvular Open on both phases of 
respiration, afr flow from bronchus to cavity and from 
cavity to bronchus equally, cavity held open by attach 
ments to pleura 

lumina which facilitates the entrance of air into 
the alveoli In the expiratory stage the intra- 
alveolar pressure moves from atmosphenc to the 
positive side where it remains until sufficient air 
has escaped through the bronchi to return the 
mtra-alveolar pressures to those of the atmos- 
phere During this phase it should be remembered 
that the bronchi become shorter and smaller, thus 
it requires a somewhat longer time for mtra- 
alveolar pressures to reach atmosphenc levels at 
the end of expiration than it does at the cessation 
of inspiration It is quite apparent that during 
inspiration the alveolar spaces must, of necessity, 
increase m size, the degree of their expansion is 
limited by two forces, the strength of the negative 
pressure created in the pleural space on one hand 
and the strength of the elastic tissue on the other 
When the elastic tissues, that is the alveolar walls, 
have been damaged, this expansion of alveolar 
spaces will be very much greater during inspira- 
tion and there wifi be little, if any, tendency to- 
ward a return to normal size during expiration 
( \ptolog ical aspects of cavity form ation Until 
romjiaratlVfely recently the belief was held by the 
majority of pathologists that tuberculous pulmo- 
nary cavities have as their starting point caseous 
n ecrosis w hich involves both parenchym a- and 
small bronch ioles The~ p roducts ofnecrosi s 
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stenosis of the bronchial lumen resulting from 
pe nbronchiaLscar format ion A partial encr oach- 
ment of the lumen ot a draining bronchus may be 
s iiYh as to p ermit the passage orair jhroufib-m,to 
tke_ca\jU d uring the inspiratory stage when its 
lumen is greatest, b ut nil! not permit the "exit .o f 
ai r dur inglthe expiratory stage, whe n the br onch 1 
VinUp~rnntrarted an d their lumina h aye-Subsc- 
que ntlv b eeruiecreased (Fig 4) There is toda\, 
a most comprehensive literature far too extensn c 
to quote here on the fre ouenc\ of terminal b ron- 
chi al tube rculosis .as .a-causaUyc-Iact or ot p artial 
bronchiaLocclusion wit h resultant formation of 
tension cavities Accor ding to CoTyllos (10), gian t 
cavRies lire divided into two main group s dcpend- 
ent on the patencvro TjTie.draining bronchi (r), 
ca\ itieswith_po^ 5 itive_pressurcs_or_tcnsiQn_cavi- 
ties, and ( 2L cavities y. ithjit mosphe nc pressures 
He states that onlywide patency of thetTraining 
bronchus can explain atmospheric pressures in the 
cavity, and points out' thaTtliere is usuallv absence 
of fluid and a thick wall The same author w as of 
the opinion that complete and permanent block- 
ae e .of a d raining bronchus resulCecLiirlti ghlvii'ega- 
t i ve ln tracavitv-pressures .w iLh.subscquenj. d isap- 
pearancejfljthe. cavity 

Qosurc of cav ity The mechanism of cavity 
closuftTwiflUor without healing is still very much 
in dispute A meuille and Levesque, nm, ar gue 
th at, closure of a draining cavity bronchus le ads to 
re tention of se cretion, whi ch they believe ca uses 
the cavity to enlarge rather than to s hrink Pin- 
ner (27) 1937, states that available anatomical 
evidence does not favor the claim of Coryllos and 
others that bronchial occlusion is the sole, or even 
a contributory mechanism in cavity closure with 
collapse therapy, m fact he claims that pulmonary 
tuberculous cavities are almost invariably found 
to have secondary infection In his opinion, there- 
fore, a bronchial obstruction is a serious complica- 
tion, resulting in cavity progression and toxic 
manifestations More recently Pinner (28) 1940, 
admits that some tuberculous cavities are not sec- 
ondarily infected and says that “ there is no doubt 
that bronchi draining cavities may become oc- 
cluded without causing the clinically malignant 
event of sputum retention ” Eloesser 1937, writ- 
ing on what he terms “ blocked cavity,” went so 
far as to state that “ permanent, obst ruction, if 
there is such a thing, i s. also a factor that ca uses 
ca vities to resist a ttempts at_dosure, i t is becau se 
th eir bronchial outlets are stenotic that som e mm. 
ties~persj st " Completely at variance wi th t)ic 
vie ws of Ameu ille ar e those held bv Coryllo s and 
his co workers (9, 10), who believe that the cond i- 
tion x>La draining hronrhus is the most important 



Tig 6 Lung specimen, showing bilateral residual ca\i 
tics persisting after bilateral upper stage thoracoplasty 


fa ctor in the closure of a cavity A valvular m ech- 
anism in the draining bronch us results in g iant 
“ te nsion cavitv. 1> ~wh er eas'com plete closure of t he 
d ra 1 ni ng bronchus, according to Cory ! los 1 1 o) , 
must result in closure of the cavity W e also bc- 
lie ve‘ that complete— Obliteration of a dra ining 
bro nchus is absolutely es s ential to obtain perm a- 
nent closure of a n\Lcavifies In our own experi- 
ence at autopsy we have never seen a comple tely 
closed caxit y without obliteralioitoLbroncEus or 
bronc hi Usuallv the bronchus can be trace d dp 
rect lv to scAr tissue into which it~disapp ears 
Salkin, Cadden, and Mclndoe, 1936, studied 147 
cavities, of which 14 per cent did not commu- 
nicate w ith a bronchus The investigation of cavi- 
ties w as earned out on cadavers, the caxaties being 
injected through the chest wall with hpiodol m 
an attempt to outline the bronchial communica- 
tion of each cavity' It is possible that, by' this 
technique, bronchi which may have been open 
dunng life became blocked with caseous material 
or with mucus after death Such cavities having 
bronchi thus temporarily blocked would fail to 
show a bronchial communication with hpiodol in- 
jection Our own expenence has taught us that a 
most careful search must be made for bronchial 
cavity communication In 3 of our cases the 
pathologist reported no evidence of bronchial 
communication, 2 of the patients had had previ- 
ous thoracoplasty' without closure of the cavity 
and the intracavitary pressures had been taken 
during life in both cases and found to be on the 
positive side It was thus clear that in both xve 
W'ere dealing with residual tension cavities which 
resisted any attempt at closure by thoracoplasty 
With this in mind a re-examination of the speci- 
mens by one of us was conducted, each and every 
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broodtus In tbe vicinity erf the caviix m care 
fully probed In the direction orf the cm ii\ Two 
tc three bronchi were fwobed and acre fourd to 
end blindly and to ha r no cocuwmieabao with 
tbe cavil) FinaD) however in each case 
bronchus was /otnxl which permit ted ear, jmsaagr 
of tbe probe into the ca?it\ lumen. \jtherwooe 
entered tbe cavity a »rapdou»-ViLe flap erf tbsne 
was lifted awav from the ca -ftr floor rm-ealmg 
the month orf a draining bronchos. Tbe valvular 
mechanism thus demonstrated, guarding the 1 
men of a draining bronchus, explained the reason 
for increased pressures In tbe cavities and likewise 
wh> theae'ea itie* failed t collapse f erf lowing ex 
tensive thoracoplasty Auerbach and Grewr ip so. 
in a meat careful anatomical and pathological 
study present almost Irrefutable erslence con- 


Koqdt ype toe tboraca ntastv u foe example the 
cantf* referred t ~W ITMer (nj) as l\pe !L If 
one examines carefully tbe x-ray reprwiictkics U 
what HnneT (rj) terms a type II cavity one t, 
reminded orf the tension cavities orf Conlka. Hr 
kn^jjg jwh a cavih. 1 s^te orf hsjhta j^. 

brcwciual valvular mevba t 

bafloop jSi T fi js ca ri tyjQLUs lie hare aiv> wei 
many cavities which presented, by -car. a 
tremdy thick waJb inch ha e re*poextd n 
tremeh wefl erther to extra pleural thoranplnn 
or t intracavitary suction drsmagr- IficuU 

casitv the iSckocas ol the cavity waHjyaJph 


cernlng the important rtle played by a brooch os 
In the closure orf Its cavity Tte> state that Ip 
ovq- two th ousand, (r ,ooo) cavities observed By 
-- we ha t Derer tern . «- - 


drainage bv reducing tbe intracarf 
pen5Il» Ibt rfUltfUllg TWi of from 
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Pneumothorax 



Pneumothorax 


Tension cavity 



Adhesions 



After pneumolysis 
Nnnlrnsi nnravity Ten|ifln_Cavit> 



Nontcnsion cavity 




fig 8 a, Effect of pneumothorax and pneumolysis 


Tig 8 c, Effect of transthoracic suction drainage 


therapy (Fig 7, a) Likewise, not infrequently 
our radiologists report a tension thm walled cav- 
ity which, upon needling, is revealed to have a 
slightly negative or atmospheric intracavitary 
pressure (Fig 7, b) In general » x-ray films do 
n ot help in the estimation of the cavity’s respo nse 
to collapse ther apy 

MECHANICS OF COLLAPSE THERA PY 

(Fig 8 a, b, and c) 

Exlrapulmoiiary collap se In extrapulmonary 
collapse the object is to obtain physiological rest 
of the diseased areas and at the same time bring 
about closure of the cavities This can be accom- 
plished only bv diminishing or abolishing the 
cxtracavity forces which continuously tend to 
pull the cavitv vail apart When one or more of 
these forces are decreased, such as occurs in 
phrenic nerve interruption with paralysis of the 
diaphragm or when the chest wall pull is released 
by thoracoplasty, the lung, if it is sufficiently 
elastic, will col'apse upon itself The effect upo n 
the cavit y will depend largely upon two fact ors, 
namely (1), the flexibility oftlie cavit y wall, and 
(2), the con dition oi theT dpiining Bro nchus In 


1 that rather large group of cases in which the cav- 
it y wall is flexi ble b ut the intracavity pres sures 
are high, due to a bronchial valvular mec hanism, 
coll apse of the cavitv by release ot extracavita ry 
forces alone cannot be expected (Fig 9) No mat- 
ter how extensive theThoracoplasty or how c om- 
ple te the pneumothorax the cavitv must, ot nec es- 
s ity, remain op en The co llapse procedure si mply 
cha nges the location of the cav ity without influ- 
encing the positive intracavitary pressures which 
are constantly ballooning out the cavity wall We 
have seen cavities drop from the apex to the 
fourth nb following a Semb apicolysis with thora- 
coplasty, and although reduced in size they are 
still very much in evidence On the other hand we 
have observed giant cavities which, because of 
their size, appeared impossible to close by thora- 
coplasty Much to our surprise, such cavities 
have collapsed m an accordion-like fashion at the 
end of the second stage of thoracoplasty (Fig 
18, c) Cavities which have behaved in this fash- 
ion were known to hav e a widely patent draining 
bronchus or bronchi, the patency of the bronchi 
was proved by' intracavitary pressure readings 
which were atmospheric or slightlv negative 
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Fig 10, Authors’ instruments devised to mold common complications occurring 
during determination of intracavitary pressures or institution of transthoracic ca\ lty 
drainage A, Directing needle (modified initial pneumothorax needle), B, exploring 
needle, C, three nay stop cock, D, 2 cubic centimeter I ucr I ok syringe, £, 10 cubic 
centimeter Lucr Lot syringe, F, Wangensteen cannulae, G, ruler, //, rubber tube con- 
nection with manometer 


pressures 1 he authors (34) in a previous article 
have pointed out that “a condition of an enter- 
ing bronchus generally cannot be observed by 
bronchoscopic examination— the bronchoscope 
will demonstrate only where there is a partial 
bronchial stenosis in the first order of bronchus- 
negative bronchoscopic examination, therefore, 
does not rule out disease in the fourth or fifth or- 
der of bronchus, which might be draining the 
cavity under consideration ” We we re, and still 
an;, of^ the opinion that intracavitary jiressure 
readings should be taken in all cavities larger than 
2 3 centTmetere prior to attempting thoracoplasty 
If tEHpr.es SU rgs are such as to i ndicate. .the pres- 
enc e of a tens ion cavity then thoracoplasty as an 
initial measure should not be undertaken Fajl- 
ure.to jccogmze a tension cavity before beginmng 
a multistage, thoracoplasty_accounts,vejielieve, 
for a considerable number of residual cavities 
The residual cavity persists in the presence of, and 
in spite of, what appears to be a technically excel- 
lent collapse The authors (34) reported 12 resid- 
ual cavities m 119 completed thoracoplastic cases, 
in which the intracavity pressure readings were 
found to be highly positive “We do not wish to 
imply that all residual cavities having highly pos- 
itive pressures were originally tension cavities It 
does, however, seem logical to deduce that the 
positive pressure cavity found open after a multi- 
stage thoracoplasty was probably a tension cavity 


to begin with ” In the treatment of tension cav- 
ity it is, therefore, our opinion that an attempt to 
close the cavity should be made first by mtracav- 
lty suction drainage Those cavities which by 
intracavitary' pressure reading and study' are con- 
sidered to have a wude open draining bronchus 
with atmospheric pressure respond most favor- 
ably, in our experience, to thoracoplasty Thora- 
coplasty is therefore indicated in atmospheric or 
negative pressure cavities 

METHOD AND INSTRUMENTS TOR DETERMINING 
INTRACAVITARY PRESSURE 

Instruments The instruments used for meas- 
uring intracavitary' pressures and for establishing 
closed intracavitary' suction drainage w'ere de- 
signed by us and are shown in Figure 10 A 16 
gauge KUss initial pneumothorax needle, Ai, 
has been fitted completely with Luer-Lok con- 
nections including a blunt stilet, A2, thus insur- 
ing an airtight system On the shaft of the Kiiss 
needle there is a sbdmg collar, Aj, which can be 
fixed at any point by a thumbscrew The ex- 
ploring needle, B, consists of a 19 gauge shaft, 
from 12 centimeters up to 18 centimeters in 
length, Bi and B4 The hub, Bj, of the needle 
can be attached to the shaft at any pomt by' 
means of a screw lock, B2 The screw lock con- 
tains a small rubber washer and makes an airtight 
connection with the hub The length of the nee- 




die shaft required a measured by a sted rule G 
The two metal cinnulae Fi and F were de 
signed by Wangensteen foe drainage of lung *i>- 
serraea. Tbev tore been modified to take a Lner 
Lot hub, Fi at the nooentting end. Tbe bub fits 
both cannula e. 

Teckmqtte. (FJg. i a to adapted from a 6 
millimeter motion picture In color prepared and 
filmed by the authors) In caaes with ca tstwo 
referred to the «rgical semoe lor thoracoplasty 
either there has been an inefficient pottnoothoou 
with adherent apex or it has been found impos- 
sible to induce pneumothorax. Even though the 
pleural space directly ore the cavity appears to 
be obliterated, there may be small residual areas 
fa which tbe parietal pleura is not adherent. To 
anrid infecting the pleural space when needling a 
cavity me n*e a modified 16 gang* Kura needle 
through which a longer neetfle, « 9 gauge and 


1 to 18 centimeters in length, can be introduced 
Both needles are fitted with Loer Lok earner 
lions. Under local anesthesia the KB* aeedk 
with Its trocar is Introduced through the fatercea- 
tal space down to tbe parietal pleura (Fk 11 b) 
The trocar b removed (Fig 11 c) and repaid fa 
tbe blunt stflet, which b connected was cot* 
cent trotter Loer Lok syringe (Fig u d) Tfa 
parietal pleura is then punctured and mneewtrr 
attached to the side arm al tbe Instrument fa 
rubber tube (Fig t e) If a tree pleural ip** * 
encountered, tbe needle is burned* (efr vti*" 
drawn and Tdatroduad at tnotixr point. Who 
the pleural space is found to he obliterated *“ £ 
pressure reading obtained tbe sliding ccfiir » 
Ktias needle B art. The Kura needle bth"***? 
times kept t the same dbtancs as regard! bc« 
tbe pleural space and the cavfty Tbe dhtn*^ 
from the chest wall t tbe cavity has teen prtv>- 
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Fig 12 Tomographic study o£ apical cavity The show n on each Sim m centimeters (Courtesy of Dr C B 

distance of the cavity from the posterior chest wall is Peirce, Royal Victoria Hospital, Montreal ) 


ously estimated by means of the tomograph 
(Fig 12) The latter distance, added to the dis- 
tance from the chest wall to the hub of the Khss 
needle, gives the approximate length of the ex- 
ploring needle which will be required This length 
is measured on the shaft of the exploring needle 
and the hub is set at the desired point by the ad- 
justment of the loch screw (Fig 11, f) The hub 
of the exploring needle is now attached to a three 
way stopcock, which is also connected to a syringe 
containing saline and to a manometer (Fig 11, g) 
The exploring needle is now introduced through 
the lumen of the Ktiss needle until the lumen of 
the cavity has been entered (Fig 11, h) As the 
exploring needle penetrates the chest and cavity 
wall it is important to keep the stopcock turned m 
the direction of the syringe The plunger of the 
syringe is constantly being withdrawn as the nee- 


dle is pushed ahead, this is done in order to de- 
tect blood vessels in its path and also to know 
when the cavity lumen has been entered The 
saline in the synnge guards against possible air 
embolism which could occur if a large blood ves- 
sel were encountered There are two wa_\ s of 
knowing when the exploring needle has entered 
the cavity The first is the sudden release of re- 
sistance which is felt as the needle finally pene- 
trates the thick canty wall, the second is the 
entrance of air into the saline filled syringe (Fig 
11, h) As soon as air enters the synnge the stop- 
cock on the exploring needle is immediately 
turned so as to obtain manometnc readings, m 
this way, very little air is withdrawn from the cav- 
ity and none is allowed to escape The initial 
intracavitary pressures cannot be accurately' re- 
corded, unless these precautions are taken to pre- 




VINEBERG, KUNSTLER PRESSURE CAVITIES IN PULMONARY TUBERCULOSIS 2^9 


xent loss of air, the intracavitary pressures will 
be temporarily reduced This will result in intra- 
cavitary pressure readings which wall in no way be 
a true measurement of the initial pressure present 
before needling The positixe intracavitan pres- 
sures recorded in the literature b\ mam obserxers 
arc for the most part on the low side, the reason 
for such low pressures becoming quite clear when 
one examines the methods used 

Interpretation of intracavitary pressure readings 
At the Grace Dart Home Hospital v e ha\ e found 
it necessary to standardize pressure readings, par- 
ticularly with reference to the different phases of 
respiration After insertion of the needle into the 
cavitx it is best to permit the patient to quiet 
down before recording the pressure In all cases 
the pressure readings are recorded in the follow- 
ing sequence initial pressure, quiet breathing 
after cough, following withdrawal of air, after the 
introduction of air The pressures within a cax lty 
depend almost entirely upon the patency of an 
entry' bronchus or bronchi 

A record of the cavity needling is kept on a spe- 
cial form (Fig 13, a) 

Estimation of such pressure, therefore, conveys 
a clear functional picture of bronchial patency 
(kxmographic records, Figs 1, 2 and 3) Corvllos 
(10) has cla ssified cavities according to their mtra- 
cavitarv pressures and divides them into three 
main ty’pes, namely negative, atmospheric, and 
posi tive pres sure cavities Manometric oscilla- 
tions change rapidlv between inspiration and ex- 
piration By taking the highest and the lowest 
manometer readings, a mean ax'erage is obtained 
in order to ascertain into which group the cavity 
belongs bv virtue of its intracavity pressure 

Negative Pressure cavity uilh blocked btandius 

‘Initial pressure, — io, — 7 
Torced breathing, — 12, — 5 
Quiet breathing after cough, — 10, — 7 
Withdrawal of air, — 18, — 12 where it remains 
Introduction of air, +4, +8, where it remains ” 

A cavity showing a negative pressure reading has tern 
poranU no connecUon with a bronchus The higher the 
ncgaUve pressure, the older the bronchia! occlusion When 
the pressures are negative, but close to the atmospheric, 
the bronchial closure was probably of recent origin and 
may be quite temporary, for example, if it is plugged by 
mucus 

A tmospheric pressure cavity , open bronchus. 

'“Initial pressure, — 3 +3 
Forced breathing, — 8, +8 
Quiet breathing after cough, — 3, + 3 
Withdrawal of air — 3, +3 
Introduction of air, —3, +3 " 

The greater the oscillation, the smaller the bronchus 
When there is a large and patent bronchus there are prac 
tically no oscillations, and the pressure is approximately 


P pnhvr. p rrruire r.nvit \ , check eakc hismQtus 
"Initial pressure, —2, +2 
Fnd of inspiratory phase, — 2, goes to o 
Fnd of expiratory phase, +2, remains steady 
I orccd respiration, —4, +4 
Quiet respiration, o, +4 
Cough, -f-yo 

Ouict respiration after cough, +(i, +10 
Withdrawal of air, — 2, +2 
Introduction of air, +6, +1 o” 

7\ nir,vnr>NS t or ciosed transthoracic . 

1NTR \CA\TTAR\ DRAINAGE 

Tension cavity The only true indication for 
intracavitary suction drainage is that of a tension 
cavity or caxities la rger t h an_ 2. t -centimeters , 
which have been prox^ed by needling of the cavity' 
and the recording of positive pressure 

Contrajitdjcsihon We are not prepared to advo- 
cate" suction drainage of la rge caviti es with nega- 
tive or atmospheric pressur es xvhen such cavities 
usually' respond so'well to thoracoplasty Many' 
of the cases reported m the literature which were 
treated by suction drainage were of the atmos- 
pheric type, which fact m part may account for 
some of the failures recorded A very sick pa- 
tient in whom the disease is rapidly spreading to 
other parts of the lung or lungs should not have 
intracavitary drainage It should be remembered 
that intracavitary' suction drainage works bv 
ox'ercoming unfavorable local mechanical factors 
The general clinical impro\'ement which follows 
suction drainage is probably' due to aspiration of 
ddbris and other toxic products which were previ- 
ously absorbed The closing of one cavity may 
slightly influence disease elsewhere, but it is not 
likely to increase general immunity sufficiently to 
arrest a xvidely spread and progressively' active 
lesion Treatment of such cases because “they 
are doomed” or because “if it does not do them 
any good cannot do them any harm,” simply 
throws discredit on the procedure and should be 
avoided There is, however, no contraindication 
to the treatment of bilateral tension cavities or of 
multiple tension cavities on the same side 
Free pleural space A, f ree pleural sp ace is a 
definite contraindication to transthoracic intra- 
cavitary drainage The space should first be oblit- 
erated before proceeding In our series we have 
encountered 15 free pleural spaces, of these 8 were 
obliterated by the injection of whole blood into 
the pleural cavity, by the technique of Kupka and 
Wagner and one by introduction of sulfathiazol 
powder suspension in saline solution A proper 
obliteration of the pleural space is very important 
In the absence of solid pleural sy'mphysis trans- 
thoracic intracavitary puncture may result m a 



SURGER\ r\\ ECOLOGY AND OBSTETRICS 


tuberculous empyema wrth or without a broachn- 
cutaneous pleural fistula. 

1 jfe W rwft/_^#rtnwW*er< r I those cases in 
wGeEprieutnoihorax has tailed to clc«e the ca ity 
irvd,h b decided that other measarts of ctJlapwe 
tberapx are to be Iniiltnted It b mv important 
to mate certain that the re-expanded hmg has be- 
come firmly adherent. We have had experience 
with one case o f thb type in which there appeared 
t be Rood svmphTsIa erf the pleura as Indicated 
b) repeated needling with Initial poeuroothora 
needle actually on Introduction o t the cannulae 
the raceral pleura was poshed ahead and, fortu 
natdy was recofinired before the cavity was en 
tered and resulted in no harm. We fed that a 
minimum of i moo tin ahoold eiipac following the 
complete re-expanslon of a pneumothorax before 
transthoracic in tra cavity drainage b attempted. 
In order to Insure strong pleural symphysis. 

L actUn r( ca ritj Cavities located near the 
hQat f region are~ difficult and dangerous to drain. 
The large pulroocan T fds arc too dose for 
safety 

l!em*r rk*ct IJancptysb b a definite contra 
IritecaBai to transthoracic Intracavitary drain- 
er, partlfulaib If ft Jiagjxen established that the 
blo od K cflPtIog-fKift*-thr revta_to be drained: 


W e hare previously stated that It b of the ot 
most importance t know intracavitary presaorei 
pnor t instituting thoracoplasty When apical 
cavities are shown t have constant p ressures It 
would seera logical to reduce those pressures be- 
fore thoracoplasty b performed, although a cav 
Ity haring a positive presaore before thonco- 
pbaty may become a negative pressure cavity 
afteT the fust or second stage. Nevertheless, the 
cndeoce, both pathological and physiological, 
rguea against this probability It b difficult t 
see how a diseased broodnn mould be verr much 
changed b) dropping the cavftv down to the level 
U the third or fourth dorsal vertebra. W th thle 
In mind we ha e felt that all positive preswire ca 
ities should ha\T direct intraca dty suction dram- 
■ge The so called Monaldi method or dosed 
transthoracic In tra cavity drainage maintains a 
cocsbtenlh Degatl x presaore in formerly posi- 
tive pressure canty and results In ultimate clos- 
ure or reduction In sire of high percentage of 
large ca -Ttie*. It b generally conceded that mtra 
cavitary suction drainage as a collapse measure b 
only partially successful 
Prrt^rftlijt prrt td nan grseorfrm Prior to 
the transthoracic Intracavitary drainage it b ab- 


solutely Imperative that the parietal aad rkml 
pleura be proved to be adherent Thh sdhtrtrrr 
roust be over a large area. In ddhioo to tV ov 
of the technimre described for intracavitary pm- 
sure reading. It h n been ogr eustoen t o need le the 
tborjx arjlh.1 «U lEEMdKUMiggtte iffoo o r tac 
diffe rent prinu In thereioon ovct androt rod the 
ciyilyln thoae oars In which - e find tfe piesra 
ooI> nartlalh- adherent the small prelm are la- 
Jccted with the patient s blood for purpose cf 
obDlermtioo. 

0 fier aim treimptt (F [ u) The patient h 
given i pain of morphine and i/ioo grata cf 
scopolamine. On the operating table the sepioe 
position b used (Fig. 1 1 a) The oeu tial electrode 
of the coagulating current b placed securely fa the 
dorsal region. Under local anesthesia the aplor 
Ing needle b Introduced through the first taler 
space approximate!) in the middaricular hre, 
directly fat the cavity as previously described 
(see Technique of Intracavitary Pressure Read- 
ings, Fig i . a to h) Intncmwtary p -esa ui r 
readings are taken. The hub of the errJonng nee 
die which was left in Ha original poet km m the 
cavity b remove d (Fig 1 1 0 *od the Kb* needle 
b withdrawn (Fig ii L) A to gaugr.grfiul see 
die w ith sy ringe filled srith saline is **ed to et 
arotael&c'rtTl otradfaff ntlo the exploring seedk 
(Fig ii I) Thbt done fa order to determine the 
presence of large blood vr*eb which might hare 
been misaed by the exploring needle and )r1 
would not be missed bx tne larger canneb. Esck 
time that the spinal needle b nsed It b toweled 
directly tat the cavity Thb b done over u 
area slightly larger than the largest canfluh to 1 * 
Inserted. The sLta and subcutaneous tawe srt 
tadsed about half a centimeter ou either side trf 
the exploring needle (Fig 1 1. m) The retire 
coagulating electrode b applied t the needle 
shaft for approximate!) io seconds (Fig i nl 
This had been established for our machine as the 
time n ecessa ry t coagulate xooeof r sI Tl m eters 
around the needle on fresh beef tang TheiaUW 
half of a medhun^ired Wa grrnteen -nnnahr 
now slipped over the^XaTfoT the exploemg need* 
and pushed ^E tT jbe ca tyTTJg - 1 1 o, p) Tre 
rtptanng needlea withdrawn and the actne 
coagulattag electrode appbed again (Fig. • Jr 
The aecood half of the roedram-sirrd caamdi with 
its attached Loer Lok adapter b connected to the 
first half The intracavitary preswrres 
again to ens u re that thb cannula b rtiau the 
ca -ity There b osuaB) an audible exchange « 
ab alter the cannula has been Introduced tot to* 

cavit The adapter b retnoved, and the nrttir? 

bill of the large sired cannula b parsed over tne 
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first cannula and pushed through the chest vv ill 
into the emu (Tip u, r) 1 he first nnnuh 1- 
remo\ cd and the upper h ilf o{ t!u large s\7ul 1 an 
nula 11 attached Hie coagulating current is 
again applied to tins cmnula and tin procure 
readings arc taken The upjn r h alf of the cannula 
is un*crcv eel \ Mrc 14 Nd alon c atheter is used 
l wo extra holes ot p<mk1 «T 7 iTart mtln tlu entheUr 
\ all near the tip, while a pieve. of linen thread is 
tied around the cathiter 1 his is placed at a dis- 
tance from tlu tip so it will Ik llush with tlu st in 
when the tip is in tlu cax itv I lu c atheter is 111 
troduccd through the cannula (I ig 1 1, s) and the 
cannula Is then remoa ed (1 lg 11, t) Qne^silk- 
wormitit2fjS ufedjo close the skin The tulu is 
held in place In a piece of quarter inch tajn which 
is tied around the tulic to the linen thread 
marker lloth ends of the ta]»e arc fixed to tlu 
skin In adhesive tape (I ig 11 u) 1 he dreeing is 
kept in place In a s]u-cial hinder (1 ig 11, O 
including a changeable piece of washed \ rax film 
Suction During the lirsL-fb Bourn the catlu U r 
is aspirated with.n_:o_cubic centimeter sermge 
three ti mes d aily If at tlu end of 48 hours there 
is no longer blood streamed sputum, suction is 
applied to ffiecatbetcr ' 1 here i re two method s of 
suction The tirst is that of intermittent negative 
pressure, which 1 as adeoaitcd In Monaldi, who 
used the two hottlc system, the sQfond that of 
constant pressure produced In a w iter, steam or 
electric pump Wonahli preters the former lie 
cause he was of the opinion tint continuous suc- 
tion traumatized the lung tissue 

\t the Grace I)aU Home Hospital wc ha\c cm 
ployed continuous suction a I’emhertln hvdrau- 
lic ejector, usualh used for c\ acuation of stagnant 
w atcr in mines, cellars, etc , has been placed in the 
cellar of the institution from v Inch pipe lines ha\e 
been led into two of the \ areis (I ig 11, w, x), 
thus a continuous source of negatnc pressure is 
constantly available at each bed 

The pump, tuning a r, inch supplj connection, delivers’ 
under a water pressure of go to (>o |xiun<ls a vacuum of 
atiout 21 to 25 inches mercurj, provided all suction outlets 
arc closed rhe vacuum drops down to 8 to 10 inches 
mercurj, when approximate!) 12 to 15 patients arc con 
ncclcd with the sj'stem, assuming an average individual 
sucUon pressure and an av erage size of bronchus or bronchi 
The supply pressure, however, is throttled down to about 
5 inches mercurj ncgaUve pressure which is sUll higher 
than the maximum suction pressure ever applied bj Ihc 
authors in these cases (The highest heretofore was (1 cm 
Hg 1 The vacuum •supply is under constant control of the 
engineer on dutj This sj'stem was found a most reliable, 
simple and economic one after having cxiicnmcntcd with 
various vacuum generators for a long time 

The degre e of individual suction is eonl rolled 
In a column of fluid within a Davidson (152) bot- 


tle. (I ig n, V) 1 ach can is st tried off with 2 to 

'Jlfnljmetirs water of negatnc pre-Mm , wlmh is 
gruiuillv Inert I'-cd ns required \\c art of the 
opinion that continuous suction is necessary in 
order to obtain satisfactory results 1 I mlnecta if 
the suction n twofold, tlu first being to m nnt tin 
constantly a negitne pressure within .a ttnsion 
cavity mil tlu second to ispmti tlu necrotic 
mittrnl and tulurcle haeilh from the cavity lu 
nun We cannot underst uul how a two bottle 
system, which requires constant ittention and 
changing can possibly fulfill these two rt quirt 
incuts It the draining bronchus is 1 large one tlu 
rate at which air is irapjud m the ctvitv may 
quite easily eveecd the spied with winch it is 
withdrawn through the catheter Indic ations f or 
mere ismg suction ire , then fore (a) failure 01 the 
cavity to show anv decrease in sire after i week to 
: w eel s of treatment, (b) the ibstncc o(_cilhetcr 
drainage - 7 n our first pitient we were faced with 
tins problem nnd vi slowly, week bv v tek in- 
ert asul tlu negative pressure until eventually 1 

0 centimeter column of mercury w is u«cd, with 
this very high ncgitive pressure there w is good 
catheter drainage and rapid closure of the eivitv 

1 or the first week to 10 days the patient sulTercd 
periodic ill} from dyspnea and inability to intch 
iicr breath I here was no evidence of right sided 
heart failure nnd no blood tinged discharge from 
the catheter We interpreted the period of parox- 
v il dv spnea is being due to intermittent open 
ing of Ihc bronchus, which pernultcd suction of 
air out of the sound lung 

Continuity of suction In most cases the suction 
^maintained approximately 12 - hours daily "and 
is discohlinued at night Tn certain resist nit cu\ - 
ities il lias been maintained throughout the entire 
2- pu)urs _w i til beneficial ritlier than liarmful re- 
sults As the gencnil condition of the patient im- 
proves and the cavity grows sm dlcr, the strength 
of the suction is gradually decreased 

Catheter T he catheter should be left in place 
for at hast 10 days after its insertion into the 
cavity We lmc~foutul it expedient to insert the 
clthcter more deeply into 1 he cavitv than is ncc- 
csstry A well defined sinus tract will he formed 
at the end of 10 days Bv this lime it is safe to 
remove the catheter slowly under fluoroscopic 
control, leaving approximately an inch and a half 
of its tip within the lumen Shortening of the 
catheter pnor to 10 days, in our opinion, may 
result in the catheter coming out of the cavity , 111 
yvhich case it is almost impossible to reinsert it 
without repeating (he entire procedure 

Permanent removal of catheter Thecnd of tre it- 
ment is determined In (1) . the complcle elisap- 
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pcanncc of the carilv u proved bj tomographic 
•tudtra (i) tbe tbwt of tuUrtle bacilli In 
catheter content* (3), negati v sputum. In thare 
cases however hi which the apntum remain* pew- 
tf t and the catheter drainage content* are non 
live, *re hare been able t show that the pcad live 
aputnm was coming from a aourre other than that 
nl the ca itv under c«v»i derat ion In aueh taxes, 
aoettoo drainage la dt*cxw\tlnued. aod b imme- 
datel supplemented hr tboracoplaatv 
( dUirtir t-uW trxu/ This should be don e slow ly 
ovet-a- pe riod of mri aert v although nu 
cjaei the catheter h siowh poshed out b\ the 
contracted lung 


CQrKFLIC VTTQX X 

JlejsgrxJutf In o° T aeries are ba x not ex 
peneoced tlnjtfe caae o( severe hemorrhage Our 
techmcpie for mtrododng tbe catheter bit the 
canty i» designed to avoid thb moat unfortunate 
rxi oauaflv fatal opera tl t com plica tun In 
other dune*, after the rplon ton needle haa en 
tered tbe cavil and it baa been ascertained that 
the pleura ta dherrnt a metal troca and can- 
nula are Wind) inserted alongside eJ tbe ex( kra 
ton needle. In thb w the troca nd cannula 
could quite ensilv punct re a large blood end 
which bad been mhsed b> the fine gauge explore 
tor. needle. Bv tbe ove rf tbe technique here 
presented the cannoU entering the 1 ng cavity b 
guided there along the same path ai was talra bv 
the abaft of tbe exploring needle It ahoald abo be 
noted that bv uamg W angmstcra a cannulae the 
dm cannula to rater tbe cav tv haa diameter 
only abgfaU larger than that of tbe original Dee 
die We believe that preflmhurv exploration with 
second PTL-dl gauge needle direct h int tbe cav 
tv tn tbe rooe aroaod tbe brat needle * shaft b a 
oecrsvar) safeguard agamat ratenng a Urge blood 
TsaeL 

1 1 rmbehr m Certain precaution* are taken 
t oid Uta complication Tbe patien t H_pn*- 
tured 00 the table »o that his headand chest are 
low fr"than hia feet Tbe expkratorv needle pair- 
ing through tbe long b ttacbed t «alme tilled 
svnnge It 1a fdt that tbe coagulating current ap- 
plied t the abaft of the exploring needle and t 
each WangenKeeo tube m sucremfoci. after it ha* 
entered tbe ravin wiH *rai small blood eaaeb 
which mav have been opened I tbe paaaage of 
the needle or eancmh 

3 Emfrrma Thu a occur nal ii pleural 
xvnrptTV»tnj incoerp+d -r Insecurely complete 
dub occur* after pneumothorax W attempt 
t guard agaimt thi complication bv repeated 
punct re*, (the heyt w II w ih nlml pneo 


too thorax needle over an area much *|er tkav 
tbe ca t itself In tbe needbng 0/ tbe ca hv It 
will he noted that tbe exptoraton ncedk b fa 
anted through an i Itial poeumothmax reed>»t 
a *lte which haa previously been shown ret t 
have a free pleural apace 
4 . F — Aagfrerai cat *<m fi iul I ten * 
rie* there baa been i caae oi persbteut H nWg 
lioua thb oerumdalicfThe draining of mahal 
tension cav tv persisting after tbocacopb»tr ird 
n which suctHxi drainage had to be drrontumol 
because of tbe dev eVgimrat of a psvrboui. 


t V COf LV5TT / 


> tttx rrxoov cvvn 


We have prevdnush Hated that thoracop 6 <tv 
aa a cnllapae meaaurc bv the treatment of leodoo 
cavibea ia, and muat be highly inefficient The 
ok of tboracoplaatv however m coojirictx* 
with tranalboradc Intercavftary *uct lor dnfa. 
age b raven t Lai 

1 nirrior Horse phzdj Large piad caxitln 
which b> tomograph and Soorovtgrr are vher* 
t be direcil in contact with tbe anterior pica ra 
iboold ba e a pretiminarv anterior atage Ibvaco- 
pla tv carried out before tbe bwtit tkm of px 
tloo drainage Thia we believ e to be importaat b 
rdex t permit tbe ca dt t cohapae When the 
cn itv ia deeplr wtuated within the long, » 
twn drainage bv prrrenUng mlracrritarr tev- 
tion pemita of the coflapre of the cav tr hi 
re -expansion of tbe aarroundinfl tekctatic kmj 
However when ooe wall of the cavit) a adherent 
t tbe cheat waD, there 11 no intervening feng 
which can re -expand and heip to fill mtbeque 
created br tbe ca itv Tbe rrmov I of the firU 
three rib* anteriotiv nermiu the cheat aO todnl 
Inward and lha helpa t obflterate the ca Ur 
The anterior tuwt three nb* are removed efloat 
int Lhe poal error ritbrv line »o that after tra»v- 
thenacic mtraca ilary drainage ha Ura weQ 
rataWtshed and the cavitr haa ahrenlen t tre 
aue of a catheter a poaterioc upper atage tbm 
oplaatv can be carried oat with •afetj' *hfle* 
catheter 1* atiB Urn. I other ca»e* 1 hxh 
tbe ca t haa been drrptv dtoated nd nx»r 
poaterioc tha anterior partial pxtere 
tboracoptaat haa been carried out 

\ nal mv of tbe b ten tore 00 trirtuboraoc 
— , t dear that 


dure wHTtVr* Tai l That tke ctir-ore w 
permanent ~*^Wac of tbe reavam foe rr-exp an**^ 
ofTCcFca lie* fe W mn am nfttnS < ■oumttt 
auction drTnage beClme af pjrinl”l u* “ 
lifM c av (« ee CaveT ATxrge rural cavStT«* 
niplill Tnrra»et| to catbetef drainage n-ltuu^ 
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TABLE I 


Disease 

No 

of 

cases 


Treatment completed 

Under treatment 

Death 

Collapse 

procedure 

No 

Sputum con 
verted 

Cavitv 

closed 

tomogram 

No 

of 

cases 

Sputum 

Catheter 

cases 

\es 

No 

Pos 

Neg 

Pos 

Neg 

Unilateral 

1 Ncmtension single cavitj 

8 

Thoracoplasty 

7 

7 

— 

S 

1 

— 

1 

— 

- 


2 Hone> comb cavities too small 
to needle 

0 

Thoracoplasty 

7 

7 

— 

5 

2 

— 

2 

— • 

" 


3 Positive pressure single cavity 

9 

ICSD 

— 

- 

— 

— 

1 

— 

1 

1 

— 


LC S D and 
thoracoplasty 

3 

3 


2 

5 

2 

3 

3 

2 


4 Honeycomb cavities with large 
tension cavity 

3 

ISCD 

— 

— 

- 

— 

1 

— 

1 

— 

I 


LC S D and 

1 thoracoplastj 

2 

2 

— 

1 

— 

— 

— 


1 


Bilateral 

1 Nontension single cavity 

1 8 

Thoracoplasty 

7 

6 

1* 

3 1 

1 

— 

1 

- 

- 


2 Honeycombing large nontension 
cavity 

2 

Thoracoplastj 

1 

1 

| — 

1 

1 

1 

— 

— 

— 


3 Honeycombing cavities too 
small to needle 

I 

Thoracoplastj 

— 

— 

— 1 

— 

1 

1 j 

— 

— 

— 


4 Bilateral nontension cavities 

r 

Bilateral thora 
coplastj 


1 

— 

I 

— 

— 

— 

— 

— 


s Positive pressure single cavit> 

10 

ICSD 

— 

- 

- 

- 

4 

4 

— 

2 

2 


ICSD and 
thoracoplastj 

3 

2 

1 

— 

2 

2 

— 

X 

I 

it 

6 Honeycombing with large 
tension cavity 

1 

LC S D and 
thoracoplastj 

— 

— 

— 

— 

— 


— 

— 

— 

it 

7 Tension and nontension cavity 
opposite sides 

2 

** 


— 

— 

— 


— 

— 

— 

— 

2 

Residual Ca\ ities 

1 Unilateral thoracoplastj 

4 

Packing 

2 

2 

— 

2 

— 

— 

— 

— 

— 


ICSD 

- 

- 

- 

- 

2 

2 

- 

2 

- 


2 Bilateral thoracoplasty 

1 

Packing and 
ICSD 

— 

— 

— 

— 

— 

— 


— 


■V 

Total 1 50 1 

33 

\ SI 

2 

20 

r 

1 12 1 0 

1 9 ! 6 

5 


♦Positive sputum coming from contralateral side 

{Converted sputum and catheter content. Cavitj still open but greatlj reduced in sue Dies of tuberculous meningitis six weeks after starting 
drainage 

{Bilateral disease with large tension cavity left apex and multiple cavities on same side Tension cavitj closed by LC S D followed by thoraco- 
plasty Other cavities not dosed Death due to uremia 

♦♦Case 1 Positive pressure cavity right apex^closed bj suction drainage and upper stage thoracoplastj left apical nontension ca\nt> closed by an 
terior and two stage posterior thoracoplasty Died of foreign body aspiration pneumonia Case 1 Right-sided nontension cavity closed by 2 stage 
seven nb thoracoplastj left apical tension cants Anterior thoracoplastv died from circulatory failure 

Vntracavitarj suction drainage one side Died 6 weeks later of psjchosls. 


appeared to be closed The sinus tract healed and 
the sputum turned negative Stereoscopic \-ray 
pictures failed to show anv evidence of the cavity 
Tomograph x-rav pictures, however, showed a 
small residual cavitv still open With this evi- 
dence at hand, a 3 nb upper stage thoracoplastv 
was completed A recheck b\ tomograph follow- 
ing thoracoplastv showed that the small residual 
cavitv was completely obliterated We have, 
since, taken the stand that mtracav itarv suction 
drainage will reduce and even close cavities hut 
not pcrmanentlv Permanent closure of tension 
c iv itics c in onlv he obtained in the v ast majority 


of cases by superimposing thoracoplasty to ensure 
permanency' of closure 

RESULTS 

I n 70 patie nts an attempt was made to needle 
76 cavities in order to ascertain w hether they were 
of the tension or nontension variety Qf_ 6q cavi- 
ties actuallv nee dled, 27 or app roximatfiv 42 per 
c ent oTTHe cavities in whic h the mtracav itart 
p ressures were taken proved toTTave a positiv e 
pressure (16 had negatn e pressures and 20 showed 
atmospheric pressure) These figures are of inter- 
est when one considers the frequenev of residual 
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w™? <****> 

E&rsys 



Fjf 14 «, Wt, Sprdu*a ed Inf wuh taViU anti 

CtUtrttr ft pisct b timt, Xhatecmpic mxtim uin 

If w c*rltj tl, 4 wt-o tlla tttrtitf ktiMnurj 
Mt»M drama*. \o< tS* Birinl prriatTtary ky»n 
r™* *»d lV apparent ftharvcr of dorroctnw lalxTcii-w 


cavities foflowbg thoracoplasty Thirteen f* -i- 
tk» mere not needled 6 bfaaw tbc> could not be 
located with the exp lorn torv needle and 7 became 
the Initial pneumotbora needle aboard there t 
be tree pleural apace In all, 50 oeedUngs of 
carltlea were completed b a total of 6 r case*. On 
5 different occasions the exploratory needle en- 
countered a blood vessel Farther exploration of 
the canty lumen wa» deferred In each of the 4 
cases. There were no DJ effect* and no 
tloos, that Is, aO needkngs acre 
without development of air emboCsm empyema, 
or groat bemo rebate 

\t we hare previously » tiled, we are of the 
opinion that no surgical collapse measure should 
be undertaken to collapse cavities larger than 1 5 
centimeters befoee the Intraca I tan prewires 
have been determined b\ needling In this seriei 
of s$ treated-paa mts, C of t hrm badjfiPcalTavf 
ties fofkrwlog ihoracoplaj!} the 54 remaining pa 
t tents had on e or more Cavities. £f~T wfi iduere 
tension ca jtks. The positive p re rwire carJtie* 
aCfrm - treated bv t rami bon me btracatftarv 
dnibage with or without thoracoplasty InJbcae 
ca itfes »TJ 2 f acre unusually large and In which 
the anterior waff of the ca -ftv was In contact or 
adherent t the terfor panetal pleura pre 
limt ru n. anterior stage thoracoplasty was earned 
out prior to the btrodoctfon « cavity drainage. 

All ca tv drainage fua_Ktry jpbjccl M' -lQ -a n 

ufpCC-SUrrihoQc ‘ ni 


QCrptastv a s oon as _a as possible 


f ollowing the closure ol theses rtty by sett** 
ifiahure Irf this seriQftEere ere p n ifl r» n 
which the pn-nu rr< * ere n egative or atnrrmbcnc. 
In aUofJbicfr citltK l post e rior thor aenphsty 1 
carried out. Transthoracic btracariUry ada 
drUSge has not been carried out on the atax*- 
pberic or negative pressure typed ca (ty Th-rr 
were rp cases of nik t era! disease and 15 cawisf 
bilateral disease (Table I) It will be noticed that 
b this la hie the honey co mb type of canty htk 
Is too small to be needled, has been treated k 
thoracoplasty (10 cases) Vi are of the cpboxs 
that b cases b which there are boocycoob cavi- 
ties they are most Heir to hive Patent trcncH, 
tberwise tbev would Inflate and Iona ooe or ts 

larjecarUies. ^ ^ 

this sgiesjangrdJ mm cbv cpi timcieP l** 1 ., 
b y- 8 centimet ers. The a -eraae wasapprodnutriv 
4 oy" S cen thnf tm. 

' Lactlin caiitta All tboae ca rtfcs wkii 
hare had tia mthoradc Intracavita ry dnhuir 
srere l ocated at The a P ei, 'll ha c not attffflj^w 
to drain hilar or basal cavities. I afl caws the 
Carlty t« jot-conslcWrd t o be dos ed oa lefs *° 
prov rdfo iiyT^ypru rmr U eTw gdn Mrdt* * 
cases Gtotbose which are tCLnBder-lreatmrrt 
nd tboae which hare co mpfeted tm tracut (*« 

T bie 1 ) and ha further wba^aSToar re-ufl 
bto those cases under trealmmlJctJe^ I 
months and tbore which ha twea irwlrj/^ J 
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Ilg 15 Unilateral single negative pressure cavity a, left, Before treatment, b, 
after three stage thoracoplasty , cavity closed 


m onths or mor e A total of 27 positive pressure 
cavities have been treated with transthoracic in- 
tracavitary drainage, 15 of which are still under 
treatment, and the end-result has not been con- 
sidered although 5 have converted their sputum 
and 6 have a negative catheter drainage Of the 
11 patients treated for 3 months or more, 9 have 
converted their sputum, in the 2 others the posi- 
tive sputum is considered to be from a source 
other than the cavity under aspiration Seven 
cavities have been closed, including complete 
healing of the fistula tract and disappearance of 
tubercle bacilli from the sputum The 4 remain- 
ing have been reduced m size to a fistulous tract 
There are no tubercle bacilli in the discharge We 
have treated 30 nontension cavities by' thoraco- 
plastv alone Five of these have been under treat- 
ment for less than 3 months and 3 have converted 
their sputum It is too early to consider whether 
or not the cavities are closed Of the 23 remaining 
cases which have been under treatment for 3 
months or more, 24 have definitely converted 
their sputum and closed their cavities In the 
twenty -fifth case the positive spiltum is known to 
be coming from a lesion on the contralateral side 
Thus, by estimating intracavitary pressure before 
instituting collapse therapy and using suction 
drainage for tension cavities and thoracoplasty for 
negative or atmospheric ca\ lties, the percentage 
of closure of tension cavities is 67 per cent, whereas 
that for nontension pressure cavities is qi perce nt 
Perhaps the mo st striking feature of trans- 
thoracic intracai ltary drainage of a tensTorTcav- 


i t% , aside from its rapid shrinkage, JS.the_raIhcr re- 
m arkable improvement in the n aLcnklS-general 
condition In alfol our cases except one, shor tly 
alter th e commencement of drainage there wa s a 
decrease in pulse rate, im provement in color and 
appet ite! and a ge neral decrease in signs of~ to xe- 
mia _ Over a period oi-S'eeks there was us ually a 
ste ady increase i n v eight 

Complications We have had no true complica- 
tions which resulted from introduction of a cath- 
eter into the cavity’ 

Residual cavities There were 3 reqirln.nl cav- 
ities, 4 unilateral and 1 bilate ral Of these, 3 were 
needled and were found to have highly positive 
pressures Of the unilateral cases, 4 in number, 2 
cavities were packed extrapleurally’ with excellent 
results— conversion of the sputum and closure of 
the cavity Two had transthoracic intracavitary 
drainage and are still under treatment, both spu- 
tum and catheter drainage remain positive I11 
the case of bilateral residual cavities, a catheter 
was introduced into the cavity on one side, con- 
tinuous suction drainage was maintained for a 
period of 4 weeks, at the end of which time the pa- 
tient die d of a psych osis 

Deaths The re have been no deaths imm ediate 
or posto perative from transthora cic intraca vitary 
drainage In this series we have had 5 deaths— 

1 has been described under residual cavities Of 
the 4 remaining, 3 patients had bilateral disease, 

2 of these had bilateral cavitations One died of 
kidney failure secondary to a blood transfusion 
reaction This patient had received ca\ lty drain- 


SURGrR\ CY\ECOLOC\ \M) OBSTETRICS 


1 &*. 



d 


flj 6 CruKUnl da/i* canty treated aocraafuDy by crobb-juWa erf 

<* ty drauuf* ud srirctrv l.Snraropkoty (Caac ) *, Mm Ur*imn\ b, lrr*i 
Mai ttmaeocrd, catkrtar In place c, rrta late canty alncat dtnmrol d. 
year Wte a ty cited. 


age » Lh suhaecjoent closure of tbe ca -ity dr* ned. 
Tbc mtnca. itaiy drainage tu supplemented bv 
a tboracopiut', At otopay there was do macro- 
scopic or marrtwcoplc endeoce of tbe original cav 
ft) The second patient, case f b latent plcaf 
cavitation, poaitn e cavity on the right and a neg 
a live cavity on tbe left, received a fire rib upper 
* lAge thoracoplasty on the left and transthoracic 
intracavitary drainage on the nght, folkraed by a 
three rib tiwracnpJajtv Her ijajtnm con Tried 
and both ca Itles mere dosed. Her death was 
accidental and occurred doe t tbe aspiration of a 
f reign bodv At autcnay both Canties ere 
ahown t be meO heated m scar taw bee s-rar 
and photograph of apecunen, Ca*e 6) The third 
death occurred 3 werhs (ter an anterior Rage 
thoracoplasty performed on a patient who hid 
prevwoih had smen rib thoracoplastv 00 the 
te ulc Tbe death appeared to be due t 
tore failure No autopay "u obtained. 
Tbe cmc death perhapa associated with tra c s- 


thonric Jntraca diary soctlao drainage orrarml 
during the proem of treatment A right kite! 
termofi picaiea lt\ wa* drained. SJ ert after 
intracavitary aoctioo drainage had been cco- 
menced, in apfte of the fact that the ca fir 
remariab! minced in aire the catheter dnfeafr 
wa» Degatrv for tubercle barilH and tbe apt t*» 
had comnled, the coneut drretoped tubercuiwrt 
meningitla and died within j aeeia. M a hV* 
the ca t\ was found t be reduced b aiir the 
wall* of the canty bad been cleansed cf dtxswd 
tissue, nd acre anjooth and giistenfngf spfw 
aocr Section* tilrn from the wall cJ tbe ca < 
failed to rr\eal area* of necrotu nd *bn* 1 ** 
nasaal pencavitary hypemnk (ace Fig il)* 

ci*x uroii 

The following case hist ries are Qtolrath sf 
the various t -pes oi tertaJoo and a *" 

tie* which ha t been cared for under <*& •aTC’ 
vision. 
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Hr 17 Unilateral tension cavity with honeycombing on same side (Cuse 3) 
Drainage of tension canty preceded by anterior stage and followed by 3 stage |>os 
tenor thoracoplasty 


Cvse 1 Unilateral disease, atmospheric or nontension 
single canty, of which there were 8 Male, aged 27 years, 
was admitted to Grace Dart Home Hospital, February 7, 
1942 Hospital No 368S Onset of disease, November, 
iq4i Diagnosis on admission moderately advanced 
tuberculosis of the right lung with giant canty measunng 
5 by 6 centimeters and showing a fluid level The sputum 
was Gaffhy III, ntal capacity 3 7 liters On March 17, 
1942 the canty was needled and the pressures were found 
to be minus five minus three No endence was found of a 
liositive pressure canty On April 2, 1942, a three stage 
eight nb thoracoplasty of the right side was commenced 
and finished on May 5, 1942 The sputum became Gaffhy I 
after the first stage and negative following the second, it 
has continued to be negative ever since November 12, 
1942, a tomogram x ray showed no endence of a residual 
canty (I ig 15) 

Case 2 Single female, aged 26 years, was admitted to 
Grace Dart Home Hospital on September 10, 1940 Onset 
of disease in Tune, 1937 Right pneumothorax was com 
menced in February, 1938 but vvas discontinued after 2 


months Diagnosis on admission right sided pulmonary 
tuberculosis with giant canty measunng 11 by 8 centi 
meters in the upper half of the lung, with scattered shadow 
in the low er half and above the second nb antenorly , on the 
left side Sputum was Gaffhy V On January’ 22, 1941, in 
tracavitary pressure readings were tahen and found to be 
minus one, plus five Transthoracic intracantary suction 
drainage was commenced immediately The sputum be 
came negative 1 weeh after suction was started and the 
catheter specimen became negative on May 10 1941 'I he 
cavity quichly’ reduced in size and by July, 1941, was no 
longer to be seen The tube was removed and the sinus 
closed almost immediately afterward In November, 1941, 
a tomogram showed the cavity to be open, irregularly 
shaped and nbout 1 centimeter in diameter A two stage 
upper thoracoplasty was started on November 23, and 
completed on December 17 Repeated x ray and sputum 
examinations have failed to show any’ further activity of 
the disease At the present time the patient is worhmg 
The cavity has remained closed and the sputum negativ e 
(Hg 1 61 
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Fig 19 Bilateral disease, single tension cavity treated by intracavitary suction 
drainage and thoracoplasty (Case 5) a and b, Catheter in cavity , c, cavity closed 
— suction discontinued, d, after upper stage thoracoplasty 


minus three upon needling On January 26, 194 2, an upper 
stage left sided thoracoplasty was performed Note in the 
1 ray reproduction how the cavity has become consider- 
ably smaller, but elongated, measuring 2 5 by 6 centi- 
meters (Fig 18) A second stage with removal of 4th, 
5th, and 6th nbs was conducted on February 9, 1942 
bputum became negative on February 21, 1942 The 
cavitv had collapsed to 6 centimeters by 8 millimeters On 
February 27 the 7th and 8th nbs were removed N ray 
pictures tal.cn after this stage showed no cavity Tomo- 
gram, August 13, 1942, shoued no evidence of residual 
canty Sputum has been negative since operation 

Case 5 Bilateral disease, tension canty Ten similar 
cases have been treated Hospital No 3531, male, aged 
32 years, was admitted to Grace Dart Home Hospital, 
January 9, 1941 Onset of disease, September, 1940 A 
left pneumothorax was induced in January, 1941 On ad 
mission, diagnosis was bilateral pulmonary tuberculosis, 
far advanced Sputum was Gaffky III and there was an 
inefficient left sided pneumothorax Vital capacity was 
1 8 liters The pneumothorax was abandoned May 10, 
1041 Needling of the canty was attempted, but a free 
pleural space was encountered Blood was injected into 


the pleural space which did not obliterate until August, 
1941 Intracantary suction drainage was commenced on 
March n, 1942 At that tune pressures were plus three, 
plus nine The discharge which at the beginning was 
thick slowly became thin Suction pressure was started 
with 2 centimeters of water and by July 19, 1942, had been 
increased to 3 centimeters of mercury' On April 24, 1943, 
a left phrenic crush was done to check a slight hemoptysis 
from a second cavity nearby The canty reduced greatly 
in size and the amount of discharge became less August, 
1942, showed that the canty had been reduced to the size 
of a tube but had not quite completely disappeared On 
October 2, 1942, and on October 23, 1942, a 6 rib upper 
stage posterior thoracoplasty was performed The catheter 
was withdrawn before the first stage, the sinus is now 
closed The cavity which was drained by transthoracic 
intracavitary suction drainage in April, 1943, was shown 
to be closed, there was, however, a small residual cavity 
below the original cavity treated (Fig iq) 

Case 6 Bilateral disease, tension and nontension 
cavities on opposite sides Hospital No 3300, female, aged 
34 years, was admitted to Grace Dart Home Hospital on 
May 16, 1939 Onset, left sided pleurisy in 1926, ngbt 






Tig 21 Residual tension cavit), treated by mtracavitarj suction drainage (Case 
6) a, Giant cavity, b, multiple stage thoracoplasty, failing to collapse cavit) , c, 
catheter in residual cavity d, reduction in cavity size 


menced and by September 12, 1941, catheter specimen be 
came negative but sputum always remained positive, 
Gnffhy IV or V, apparently coming from the other side 
A tomogram of the nght apex in January, 1942, showed that 
the cavity was reduced practically to the size of a tube 
I he cavit) on the left side was still present In April, 1942, 
the cavity in the left apex \v as needled and found to have 
negative pressures An upper stage, left sided thoraco- 
plasty was commenced in April and concluded by May 
20 with removal of the upper 5 nbs Sputum became 
negative in October, 1942, and stayed negative On 
March 10, 1943, with a drainage catheter still in position 
the upper three nbs were removed on the right siae poste 
norly Shortl) after the operation, by accident, the patient 
aspirated in a great amount of fluid into her lungs while 


vomiting The vomitus was removed immediately and 
oxygen was given, the patient recovered but died 2 weeks 
later due to an aspiration bronchopneumonia Autopsy 
showed a complete consolidation of the nght apex with 
complete obstruction of the draining bronchus The lower 
parts of both lungs were atelectatic and there was evidence 
of blocking of the lower bronchi No active lesion vv as seen 
m the entire lung on either side At the left apex, there was 
no macroscopic evidence of cavity or disease There was 
only scarred tissue (See Fig 20 x ray picture and photo- 
graphs of pathological specimens ) 

Case 7 Residual cavity of which w e hav e had 3 treated 
by transthoracic intracavitary suction drainage. H S , 
male, 30 )ears of age, was admitted to the Grace Dart 
Home Hospital September 16, 1941 History of onset, 
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Ax\u I ob Srum 

Tift*/ fat rut Cororurban frciult obtained 
b> the worker* u*ing H fferent technique* nd 
treating patient* ha Ing a different t leofJe- 
mk li »orar*hat difficult \m fm ii nv a 
thora present derailed plct re of tbe eetent and 
tage of the dbeaae erf the patient ureler treat 
raent I) iff eteoce* in ts peart darw ma e\pl*J 
n pjrt mttw uf the difference* n malt 1 or e\ 
mple Mavmeff and hnhrttUmm (’a) report that 
tao-th rib ol tbdr drainage eaae* »how lire 
pleoralipace In our own erpenerice ofjocaaev 
a e encountered 4 f rre pleural *pacei Thbcoo- 
parativeh knr incidence n»> be doe t the fact 
that at the Grace Dart Home H capital pneurno- 
thora t* ahravs attempted firat 11 a coOapae 
roeaJore other method* of colhpae are corraldered 
onl> when poeumothorn b Inefficient In *tuch 
nf the literature and aaraioing report* of other 
aoriera, a ha 1 been imp regard b\ the fe* aho 
ha t atodied intraca Urv praaurea Thb fail 
ore t appreciate tbe importance of the tenoon 
ra It) firat outDoed try Corvfloa (9, o) ma\ 
croon t for the great number 0/ failure* ith 
trarc* thoracic I IracanUry drainage baffi re 
reported tn, ao many worker*. It aould aeem that 
bv far the grpt majority, in ch>dmg Monakk nd 
hb awodatei. forlBemoat part drained anvbrge 
cairftTjejardkaa of the intraca ftiry p retire 
conditioo*. W have h d DQ eipaklKT hMl »be 
drainage of atmo^rfjenc or negath preawreca 
Uev Our muiu with thoracopk»t> In that tvpe 
If caiit^Jutc been wi MtWadon thal we have 
beahated t attempt a new jwoccdu re txler coo- 
djtkxw jiiih ahtch care not /arm liar \\ find t 
difficult to ndentand tbe reaacmlng of M radl 
and Kohnatarrm, abo re of tbe opinion that 
there b no conit nt rebtiooihrp bet ecu tbe 
trace "iters prewaire and the rcvporrw of ca tin 
t Irabage The* "iew b l great nance th 




oum worker* *och as Cot) tkn, ESceyfT VarW 
and Kumlier and other*. 
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H*-*- fjwrfanj UVi fmoril utrrr M ctucjvW 
** r Choi tfia«»de| the l*nl h|im at PD srttiW j«t»- 
* cr * u locrr**d from oo to «n£D*»rtrri ct ■ K l i n y 
tW* iaiimj tto ton* U pcr—r» prodoerd ky cto^v 
lei tkr artery al D 

log the thoracic aorta 13 centimeter* beyood 
the lubdimn artery- caused a rue from 66 
m ilfa neters of mercury to 154 nnWmders of 
mercury* thm demonstrating again a disper 
«ioG acid low of arterial prcwurc m the pur 
poaelen distention of the blind aegment of 
Lbe aorta. 

The problem wu approached from a secood 
point of view 

Experiment j. Tbe lilac and femoral veweli 
In a 1 j lilogram animal acre Isolated for about 
10 centimeter*. The fir»t large distal branch, 
namdv the deep femoral artery n' cannu 
Iated for recording blood pressure The mean 
arterial prewurc wmi found to be 140 n» 3 U 
meter* of mercury A permanent ligature iu 
applied at P (Fig 4) respiting In an framed] 
ate drop in presume in the conn a Iated art err 
to So rmlTimetm of mercurv which repre- 
sented the artenaJ prewire In the collateral 
circulation- A clamp was appGed at D (F« 5) 
resulting in an immediate rue in pressure from 
So infill meten of mercury to 90 mHUmeter* of 
mercury (Fig 6) It is apparent that a iigruh 
rant part of the coflat era! arterial preswre was 
dispersed or dissipated in purpoKdew dkten- 
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4 Experiment- mt0 deep fem permanent 

Sfe d, ° 8 ° 

leters of mercury 

ot tta hlmi or b j“J”s “^ST item *' 
“““lilted m.mcre^E^ 


Fig 5 Expenmcnt o 3 r J u \\ c c ^^ an by^mmTt 

^ !tm “i r Mo 9° totenuon of 




bfuui segment DP ffi *e 

such artenal press^r ^ 

the distention ot d'st 


or recording pressure were 

Srua'tbe^^j Teco rded on 
jably even greater 

Kaf deduce from these expenmen a 

rsn i«p «w tc-sss 

‘Jably ]»* telf ‘ 0 tec « rf *■= * rte V a ! 

anch so that the d ar tery is directe 

dsation mtbema , H ^ segin ent wit 

ito this large brancti between ti 

mall inadequate e ‘ brlncb must be 

igature and the arterial pulsation is n 
Lvoided m order th less distention ot 

iissipated ^ pu J> inadequate hr^di 

■re ament and ot its sm _j a divided ar 

\ That the distalbg t pro ximal to a large 
tery should be place 1 J blind segment be- 

*S^5^*<* U *'~*' 
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SURGER 1 GYNECOLOGY AND OBSTETRICS 


Aj an example of the *ppG cation of these 
pnnrfpln, the following dmtea! -experience ii 
presented 

Cajx aw S II? year oid »ti}p/i|yr m 
ttnw± br a sharp sheet erf rtrd oc tha aedni up«t 
erf the left oppeT ana oo August to, ?|L lie noted 
*c«ne loeri rvdEng aud dfscnlocatwa just bore tie 
dbow bat this disappeared, to be foirred about ^ 
’•fell later by tha dartlopcriest erf a raaB pulsating 
lamp at the site orf injury This rTadnatlr jag etaefl 
In ttte and after another nwjath hid paaaed, 1 m ex 
perkneed paresthesias fa tb* peripheral (intnbotioo 
of the median and ulnir nerrra. In tlw meantime 
he »■» tranxf erred to Aktla, where he m pcac 
tkafly incapacitated by the cold weather which 
made hi* left hand feel amb and much colder than 
the right On h or ember j «». thm **> de- 
icribed In hi* aerrica record pulsating tamor boot 
3 centimeters in diameter lying fart abort the medial 
cpkoodrle erf the left baroem*. Pmaare on Lb* 
brachial artery abera the tamer earned It to disap- 
pear The Kaha trtt »u oetaLfre. 

He wai admitted to Hare I dan A N ral H capital 
on Janaary rf ait, wfth the cooditiocn described 
unchanged (Ftj- j) 1‘reaaora a bore the expansile 
tumor caned the tn nvr and the radial pulse to 
disappear, accompanied by bluish dhcofcntbn 
and a leeilni t rf numborus and ctidaesa erf the band. 
There tn no thrill nor bruit orer tba tamor Blood 
praum In the right brachial artery was od/fch In 
the left brachial artery cA/ 8 i. 

Becanae orf the otrrfcws evidence of Impaired dr 
cektioa fa tba band oo anwpiuwtng the bracbkl 
artery, the patient wai Inatmeted to spend j min 
nte* of ereiy Worn d ring the day to abutting ofl tba 
bcadiial artery abort the aaeurysra by corapreurtog 
tb- rewd agiimt tha hwmerua. Gradually the 
paresthesia* disappeared and he waa operated trpoc 
oo Ftbrmuy » j. Under local anesthesia, the brschkl 
a rte ry was exposed pcoxhnaJ to tha pah* ting mas 
by displacing the blcrp* muscU laterally and the 
o i tilytng median «m medially Tba aoeurywnal 
nr m faajlarm dllitatfcm wkheait conaectiw 
with tba brachial vena* cwnttea which cooraed along 
both aides erf tba aneurysm. They wrr* displaced bv 
sharp dksectloc and not tied. The brachial artery 
waa Witted pecnfanal to the dflatatloo for about 7 
centimeters, two email tncDoaecroeotlal branebo be- 
ing Bgated. J»t berood the lower bordo of the 
teres major muscle a targe posterolateral hrandi, tb* 
aaperica ulnar collateral, was encountered, and a 
damp was placed ot> the artery lost distal to h. 
Dasrrfta this proximal doaura of tbe artery poua- 
tioc In tbe sac could still b* observed, tndkatag an 
eflectiv* coHaUra] circulation (Hrule-Coenen P“ 


Tbe sac was Isolated and dirtally It was found that 
a laxgs branch, the Uvar Werlot coIUtml, left tha 
vesad fust beyond tba **n The bracWaliLftCTy ww 
tied with sflk. Jest prorfmal to this branch, and tbe 
aaeurytm and about 6 ceatimeten of tbe Doemal 


petuiKial bcachkl artery were excWd. Go. 1 puls*, 
two was observed b tha dctal stamp. When thk 
*0 called Fleale-Coenen phcaooencm la observed 
o*e need bar* no fear as to the adequacy erf tb* col- 
Utanl drenlatkwu and the accompanTtig vein or 
veina oead not b* Ugated. Tb* hand waa warn and 
tank, and all movements weir poaalbi* tn tba merges 
erf tha elbow wrist, and fingm. Tbe prcrorrul tforap 
was doubly Bgated with ulk. Sobcutanecpws thew 
and akin wer* doaed sritb htenwpted ailk autam 
witbowt dninaga. A flat (bearing was pplird, kept 
Id plaea by adhesfve strapping, and did encircle 
tb* arm. Eodrding bandages or adbeiKv must 
Dever ba applied to an extremity whose main resari 
bas been bgattd, betaas* erf lha danger cl cloriag 
small coDateTil vesse l . awning t hroug h cnenpmib 
ble muscle masse a. 

After the operaUoa,thc pa bent a hand both 
objectively and •objectively, felt cold for aev 
eral wceka, with tome tl^pit numbneaa for 
•eretai dayt, though acntatloaa and nwrtiom 
were all retain ed , and at no time waj there 
any auggeatioo of gangrene. It waa obvioos 
however that tbe margin of ga/etr with refer 
et> ce to tbe adetraacy of ooflateral drrulatioo, 
™ not very wide and that tb; losa of even a 
•mail part of the arterial preware In the 
pumaadew diatentlon of a blind •egna en t 
might have been dtsattroua. 

O. me MAKACEMXJTT OT AXEUHTIKS Or 
the errta nnan 

Few dtuatloni In »ureery demand more de- 
liberate, well comlderea action than the Urge 

venoujl*tuIai of tbe nppeMJrigh. Wbe b tbe 
mrgeoo who beritates before attacking a lesion 
that ma v engulf bun and tbe tiwoes in a aea of 
blood thereby completely obscuring sod de 
featmg tbe object of tbe operatioa The poui 
tnhty of uncootrcJkbk bleeding franght with 
such embanawment to tbe turgeon and such 
tragedy for tbe patient require* careful plan 
ning and special measures. 

An important marim here, and cl sew here as 
well, is not to Indse a pulsating swelling with 
out first haring attained complete coctrcrf of 
the normal artery above tbe lesion and prefer 
ably also below tbe lesion. A tourniquet above 
lesions utualed in the upper thigh is usually 
cmt of tbe questicn. 

Occasionally also duect attack upon a sim- 
ple fuslorm aneurysm is not feasible and 00c 
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must be content with ligation of the normal 
artery proximal to the aneurysm 

The following two instructive examples 'of 
arterial lesions of the upper thigh and their 
management are presented 

Case 2 Ligation of superficial femoral artery for 
ruptured fusiform aneurysm 
D K , a 77 year old farmer was admitted to Stan- 
ford Hospital on September 20, 1942 About 7 > ears 
before this admission, he had been struck in the left 
upper thigh by the handle of a pitchfork A soreness 
for several days gave place to a tenderness which has 
persisted e\ er since About 3 years previous to ad- 
mission, a small pulsating lump about 1 inch in 
diameter appeared at the site of previous injury, 
which had recently increased rapidly in size Two 
days before admission he experienced very sharp 
pams m the thigh followed by a marked increase in 
swelling and by the appearance of ecchymotic areas 
on the inside of the upper thigh and scrotum Both 
work and sleep were impossible because of the intense 
pam 

Examination revealed a thin, poorly nourished 
man with a left thigh swollen to twice normal size 
The dependent posterior soft tissues were infiltrated 
with blood and the skin of the thigh and left scrotum 
showed large areas of ecchymosis of recent origin 
The swelling in the upper thigh had an expansile 
pulsation and a to-and-fro murmur was audible over 
it The murmur was not continuous, there being a 
definite hiatus between the systolic and diastolic 
phases of the murmur This characteristic of the 
murmur excluded an arteriovenous aneurysm, the 
bruit of which is invariably continuous This evi- 
dence is most important In the presence of a con- 
tinuous bruit one would never consider simple bga- 
tion of the artery proximal to the lesion, since such 
a procedure m the presence of an arteriovenous fis- 
tula would most certainly lead to gangrene Deep 
pressure over the common femoral artery just below 
Poupart’s ligament stopped the expansile pulsation 
and the bruit, but did not alter the pulse rate, nor 
increase the blood pressure Pulsation was present 
in both popliteal arteries, but absent in the posterior 
tibial and dorsalis pedis arteries on both sides The 
general blood pressure was 140/90, pulse rate no, 
the red cells numbered 3,000,000, white cells 7,700, 
and hemoglobin was 52 per cent Sahli The Wasser- 
mann reaction was negative 

A roentgenogram of the thigh (Fig 8) revealed an 
astonishing calcification of both femoral vessels, 
with a perfect delineation of the fusiform aneurysm 
in the left thigh bv fragmentation of the old calcified 
artery 

The evidences of recent hemorrhage in the thigh 
and scrotum and the marked anemia suggested that 
the fusiform arteriosclerotic aneurysm of long stand- 
ing had recently broken its bounds, and that con- 
siderable bleeding into the tissues had occurred 2 
days previous to admission at the time of the severe 
pam. 


On September 25, 1942, under local anesthesia, 
a transverse incision was made m the anterior thigh 
6 centimeters below the inguinal ligament The ar- 
tery and vem were approached through edematous 
blood-stained tissues The common femoral, deep 
femoral, and superficial femoral arteries were iden- 
tified, and it was evident that there was just enough 
length of normal superficial femoral artery present 
above the lesion to permit ligation distal to the 
emergence of the deep femoral branch 

The wall of the artery was quite firm and ob- 
viously infiltrated with calcium It was isolated for 
about 3 centimeters Compression of the superficial 
femoral artery completely stopped pulsation of the 
aneurysmal swelling While the artery was com- 
pressed above the site of ligation, a braided silk liga- 
ture was applied to the collapsed vessel and tied, 
thus preventing fracture of its wall (Reid) A second 
ligature was applied distally about 2 centimeters 
distal to the first, and the artery divided between 
them The divided ends separated about 5 milli- 
meters through elastic contraction of the vessel 
walls Transfixion sutures were applied to both 
ligated stumps There was no pulsation in the distal 
stump Accordingly, the superficial femoral vein was 
isolated and ligated but not divided The wound was 
closed with interrupted silk sutures 
The wound healed satisfactorily, and at no time 
was there any question of the adequacy of the cir- 
culation of the foot If such question had ansen, 
1 e if the foot had become cold, pallid, and painful, 
repeated lumbar sympathetic interruption with 
novocain would have been performed to produce dis- 
tal vasodilation If gangrene still seemed imminent, 
the femoral artery would have been ligated just 
distal to the aneurysmal dilatation, thus removing 
from the circulatory bed the aneurysmal swelling 
into which the collateral arterial pressure might be 
dissipated and lost 

The successful outcome in this 77 year old 
man may be attributed to (1) ligation of the 
superficial femoral artery just beyond the 
deep femoral artery, (2) simultaneous ligation 
of the femoral vein, and (3) hgation and divi- 
sion of the artery instead of hgation in con- 
tinuity It is quite possible that hgation in 
continuity of this arteriosclerotic vessel would 
have led to rupture of its wall at site of hga- 
tion Moreover, division of the artery is 
tantamount to division of the sympathetic 
plexus surrounding the artery, thus providing 
for at least temporary vasodilation beyond 
the site of hgation (Lenche and Werquin) 

Case 3 Excision of arteriovenous fistula between 
superficial femoral artery and branch of deep 
femoral vein 

S R M , 21 years old, was admitted to the Mare 
Island Naval Hospital on January 4, 1943, about 1 
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bottrifler an accidental stab wound orf the kfttklyh 
J®*t below tie yroto. While bcoiny beef with atBct 
to-llke sharp tnif he tad tabbed b to»etf The blood 
fuibed feet out erf the wennd, and W promptly 
Utnted. The bktefoy aooe stopped, but ni foi- 
ktwtd by a muted nrelliny fait below roepart 
l lyimm t. On admfaaloa tpajn hi* puhe rat m 
90, sod bk-od prenerr tS/ 75. A pcl»*tiny »w efllny 
occupied tbe opper pert erf the left lidyb with * pone 
tare woaod }( orf in hwh to lenyth at Hi Bm*iL 
The fajt 4 r>d lower ley wrrt tliyhtly mottled aad 
•omartit colder thin the rfykt. Pulsation b the 
dorsalis pedh tod boaterioe tlbUl arteries m absent 
an the kft, normally present 00 the riyht The pci- 
■etkm b the sweffiny nt expansile and tTnchrocKci 
with the puls*. There wi qo mwnrnjr nor thriH 
present 00 admtsaioci. 

At 3 p.m. 4 tllyht tkrl3 could b* Wt over the 
medial Mined ol the awrlkny and m cootinwoo* nsr 
mor wu heard, th» dim otic component beby weak 
bet preset t. 

Onjanuary 7, there *r*i a ujd Jen Increase to pub, 
accentuated * hn each pulsation, accompanied by »n 
I acre*** in the *b* orf the rwetSny Durtay the next 
few day* (FI*. 9) the sweCtoy became definitely 
more firm, utd fmjewot injections erf morjihin* were 
oecoaary for pain. H owct c t the mnrm aeemed 
to become le» prcnccncad, aoraewhat hlyber 
pitched, axd wei were eocoarayrd t beUere thit the 
opentoy between the artery and veto m irnfl ooe 
and that It mlyht doae spootaneouaiy 

On January the power* re sround, which had 
been practically healed durtoy all thb thna, reopened 
with the dhcharye orf a hat appeared to be thb pet- 
Hh temper* tnra wa» 99 deyrrea F poke rate 116 
respiration* *0, blood preaaore »l/«o. 

Delay In open tiny op to thb time had been In- 
fluenced ( ) by tbehope that the openiay between 
tha artery ami Trtn waa small and that ft woold do* 
apontaneoaaly (1) by the otrvlon* dlflknltle* in 
solved atom a to ui aVraet coold not be n*ed and 
(3) by tlw HWHhood that the arterial wunnd lay »o 
r^i r the brwwehby erf tba enmmoo femocil artery 
that It* Hyation woold be crcevsary with an accom 
panrby aerloo* danyrr ol yartyren*. 

Now there wai no altematbra. An Infected hero* 
toot* connected with an arterial wound wwdd 
eventually lead to repeated aeenudary hemoerhayra 
and death. 

Tha operation, performed 00 January 194J. 
consisted orf temporary ocdnaloo erf the common and 
esters*! Iliac arterie*, and qaadruerfe itjstioo and 
excblan orf an arteri o reoooa fiatnl* between the 
mpcrfidal femoral artery and tba hut perfontfay 
branch orf the deep femoral rein. 

*in bebtoo waa first made aloof the lateral border 

orf the lower b*H orf the left xectw mnade (Fly. ) 

m*iiir directly tiionyh tha tendbera part orf the 
Seraal obBqne, bternal ob&pe aad Uanereraafn 
m "clea. The peritoneum waa nerf epeaed bat re- 
flected upward to reprm the kft coramca flbe ar 
tery which waa faally hotrted and tape Byator* 


applied hdadby aepocot orf twbbcr t bfey (Fly. 
Jl) boot 1 centimeter to diameter to jwrreut a Jary 
to the arterial wall. Aa the external rfar artery atlil 

felt /nil ad feaae tfcocyh »ot poliatay. thb arterr 

waa abo tereporarflT oadoded fwt abore Focyairt 
liytmenL T arold Cootamlnatko orf thb wo«d by 
thr preanmably infected bematoma orf tla tilyh, thb 
woaml waa Umporarfly corerwl and bolated from 
the prepared kckkm h the thigh. 

V aecoad 1 a erntimetera looy mebioo beybnby at 
Pcwpart Uyunmt aad erteniny dbtaDy alooy the 
line orf the common feocT*] artery (Fly 1 ) waa made 
ttroayh tbaaei arell infiltrated with Wood. Tbecom- 
00a femoral artery tu fWated and the awdiiily 
lyfoy cocuoo femoral rein kleatihed. The m 
pherwoa branch orf the femoral nerr* waa dhyrfacrd 
medially Thr deep femoral artery nd vela wrrr 
Identified emeryiny from the common femoral rea- 
aei* ahoot 4 cendraeten bejvod /Vaapart 1 liyameat 
The mperfidal femoral artery li bolited for boat 
4 centimeter* beyond the deep femoral branch where 
a rmaH inmnmtl »ac wai mconnlered. When thb 
wai opened, arterial and rroona blood eacaped b 
cpeaideraMe anaatfty The artery araa Ilya ted a bore 
and below the « ac, tbm controdny tha arterial 
bleed iny. Tbe npertdal femoral eb wa» bob ted 
aad ligated a bora tbe ur, but It waa evident that the 
ein which as connected with tba oeaiynnal aae 
was tha first peef ora tiny branch of tha deep fecawaJ 
rein. The rein was Oyatrd t Its entranca Into the 
deep femoral vein od ayab deep In tha woowf. 
There waa no pabadoc in the dwtal end orf the 
dbddrd femoral artey 

The bdoeulnal wound was reopened aad the tern 
porary Dyatarea on the common Olae and external 
■lb arterie* rcmorerL The srownd w« doaed snlh 
two row orf Interrupted cotton aatarrs, appeoiinat 
toy the divided pooeurenb erf the bternal oiikpsr 
and traniTTraaib raevlrt aad the cfivfded erternil 
oblwpie. So drain* ye waa tortit ted 

Tba thiyh wound sr* dosed independently wfth- 
oot dratoaye, with Interrupted cotton wturti b the 
coboitaDeowi thanes and m the ikb. 

Eaambation orf tha exnfsed apectoen revrakd 
complete wrer an ca orf the artery tba wnall faba 
aneurysmal ur ooenby bto a sob. The Urye 
hematoma 00 tha lateral aspect orf tha upper thiyh 
(Fly. ) remained tUtkwary for about week* when 
ft became flocftnnt On Fetmnrr 6 OtJ, the 
wound waa evacuated threuyh mall toodou, 
bout pint orf UoM dot beby ebtatoed There 
aa no evidence orf h/eetku F 11 eitcndo* erf the 
hip was atlil died by 45 deyree* aad fail ertmtioo 
at the tor* was mmed hy 60 deyreet. JUpM kn- 
irortwM loCowtd the rva coat loo orf tha heOMtfcaa, 
and recovery waa coarpleta by May 10 (Fly ») 

This cue permitted a number of ImtnJrtrre 
observation* 

1 Complete wveiance orf tbe joncroaal 
femoral artcrv srithoot fatal bleeding U powi 
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Fig 7 a Fusiform aneurysm of brachial artery just 
above elbou b, Brachial artery ligated just distal to 
superior collateral ulnar artery and just proximal to in 
ferior collateral ulnar artery with excision of aneurysm and 
about 6 centimeters of normal artery c, Contracted speci 
men of excised artery and aneurysm 
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ble when communication with a vein is also 
present Because of minimal resistance in the 
vein, bleeding occurs into the vein rather than 
to the outside through collapsed soft tissues 
For this reason bleeding from a wound in- 
volving both artery and vein is more easily 
controlled by simple pressure than bleeding 
from a wound of the artery alone Moreover, 
this case provided clinical confirmation of the 



Tig 8 Cases Soft tissue roentgenogram shoving the 
fusiform aneurysm of left femoral nrteiy perfect!} dehne 
ated by the fragmentation of the calcified nrteml wall 


experimentally proved fact that complete 
severance of an artery may be less dangerous 
with reference to bleeding than a tangential 
wound (2) 

2 The persistence and recurrence of severe 
pain requiring frequent injections of morphne 
should have prompted operation at an earlier 
date and should have been recognized as an 
indication that spontaneous closure was un- 
likely 

3 Operation upon an arterial lesion of the 
upper thigh may be performed with confidence 
even though the application of a tourniquet 
is not feasible by controlling hemorrhage 
through temporary occlusion of both the com- 
mon and external iliac arteries Occlusion of 
the common femoral artery alone permits col- 
lateral circulation through the hypogastric 
into the external iliac artery Temporary occlu- 
sion of the external iliac artery alone permits 
collateral circulation through the circumflex 
and sciatic arteries Therefore, to avoid em- 
barrassing bleeding when operating upon arte- 
rial lesions of the upper thigh, both common 
and external iliac arteries should be temporari- 
ly occluded The inclusion in the temporary 
ligature of a segment of rubber tubing about 
the caliber of the artery (1) prevents fractur- 
ing the walls of the artery which would invite 
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later trouble at site of tempoean Eg»tk>o and 
(a) enable* 00c to rtmo« the tempomn liga 
ture without difficulty ami without Injure to 
the arten b> cutting the tape on the rubber 
tubing 

4.. The succesiful result In the scrglcal care 
0/ this pulsating hematoma may be attributed 



to (a) absolute control of bleeding hr tem 
pomr\ occlusion oi the main art me* proximal 
to the lesion before attacking the Vuon itsdf 
(b) Ggatlon oi the superficial femoral arten 
just distal to the deep femoral arter> thin 
permitting an adequate collateral circulation 
to be evtabihbed (e) simultaneous ligation of 
superficial femoral vein a hen ligation of the 
superficial femoral art erv was found ormrsan 

111* nurenos or mttar roa fxponi *l 
or SI BCLAY1AX AND WII I \l\ \r Stis 
wnes* orEiLSTtNC rot itrtaiu. 1 r>t is 

LX THIS ARES 

Succeas In the perform* n re 0/ am operation 
vs dependent in great mea-jjre ujkju one 
ability to control Weeding Nowhere a this 
truer than in operations ujmn the large vev-el 
of the Deck where the hazard of biceiHng are 
greatl> accentuated To operate ucrewJulh 
upon arterial lesions in this area, one muit be 
able to expoNC the normal arten proximal t 
the arterial wound for temporar> occlusion. 
One mutt ako be able to oedude (eroporardv 
the proximal vein not only to control Weeding 
but also to avotd air embolkm through acti 
dental rents in the larger veins which in this 
region so frequently exhilat negative |>re*suie 
during inspiration 

To insure adequate exposure of the sub- 
davian and axillary tsscI* it has been foiml 
desirable to resect a considerable portion of 
tbe da vide subpenosteall) \t do time has 
an\ permanent damage resulted from such re 
section, since retention of the periosteum ha 
permitted reformation 0/ tbe da vide and re 
stabilisation of the shoulder Within 3 to 4 
weeks, normal motion and stability bare been 
restored. 

The wide exposure of Important structures 
permitted bj resection of the eta vide has ako 
provided greater coobdence in being at all 
times matter of the situation should anv un- 
toward event occur uch as unexpected arte 
nsl bleeding tears in large -cin*. or injuries to 
the larger lymphatic* Moreover n operating 
for arteriovenous fistulas, revet Ion 0/ the 
clavicle nables one t isolate and t control 
the arten and vein di tal to the W-Jon as a U 

( it Eio-ooo W rterii'eisnit of left 

abcti aa ev<k. 
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Tig 12 a, Appearance of thigh February 13, 3 weeks after operation, showing 
primary healing of both wounds Complete extension at hip still impossible due to 
infiltration of muscles by blood b, Appearance of thigh April 2, 2jd months after 
operation showing complete extension at hip When last seen on June 25 patient was 
hack on full active duty, with no impairment of motion or sensation 


C J B , 27 years old, entered Mare Island Naval 
Hospital on July 25, 1942 He had been wounded 
by a piece of shrapnel in January') 1942 , while landing 
his plane, the shell fragment having penetrated the 
left posterior axillary luie and having lodged just be- 
low the midportion of the left clavicle His left arm 
immediately felt numb and useless, and he was com- 
pelled to swim mainly with his right arm He re- 
members bleeding profusely in the water for a bnef 
time only Eight days after the injury the shell 
fragment was removed Within 3 weeks complete 
use of the arm had returned, and the wounds were 
all healed 

Dunng a recent medical examination for promo- 
tion, the characteristic thrill and bruit of an arteno 
venous fistula were discovered above the left clavicle 
He had considered himself perfectly well, but closer 
questioning revealed a recent shortness of breath on 
climbing stairs 

On physical examination, marked pulsation was 
observed m the suprasternal notch which was more 
pronounced on the left A continuous thrill could be 
felt just below the lateral third of the clavicle, but 
the bruit was most intense just below the center of 
the clavicle, suggesting that the communication lay 
directly posterior to the midpoint of the clavicle 
There was increased precordial activity, the apex 
beat being visible 1 centimeter inside the nipple line 
There was no demonstrable increase in cardiac area 
b\ roentgenogram 

Deep pressure over the subclavian vessels just 
above the medial half of the clavicle caused the pulse 
rate to drop from 72 to 68 and the blood pressure 
to rise from 126 systolic 68 diastohc to a high point 
of 136 systolic 90 diastolic This retardation in 
pulse rate and elevation in blood pressure on closing 
the fistula was considered positive evidence that the 
opening between the artery and vein was fairly 
large, that it would not close spontaneously, that 
increasing cardiac disability would ensue, and that 
operation for the elimination of the fistula was in- 
dicated to avert progressive cardiac dilatation and 


eventual cardiac decompensation Failure to act 
upon similar evidence in the past has resulted in 
serious though not fatal cardiac failure (3) 



Fig 11 Case 3 Preliminary occlusion of both common 
and external iliac arteries by temporary tape ligatures in 
eluding a segment of rubber tubing to prevent injury to the 
vessel wall preceded the exposure of the arterial lesion in 
the upjier thigh Unless both common and external iliac 
arteries are so occluded, collateral circulation may provide 
most embarrassing bleeding A lumbar sympathectomy may 
be done through the upper incision if thought desirable 
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have caused an increase in total blood volume, and 
that the harmful effects of the fistula would prob- 
ably be progressive more or less slowly through the 
years The retardation in pulse rate and increase in 
blood pressure on closing a fistula can be explained 
onlj by this increase m total blood volume (4), and 
w hen this occurs cardiac dilatation is inevitable, and 
cardiac failure probable 

The atrophy and paralvsis limited to the deltoid, 
biceps and brachialis anticus muscles indicated a 
limited injurv to the fibers composing the brachial 
plexus 

On January 7, 1943, the fistula was excised An 
incision was made m the creases of the skin from the 
suprasternal notch laterally for about 12 centi- 
meters In the fatty tissue underl} ing the plat} sma 
muscle a number of large dilated veins were en- 
countered in which eddies of arterial blood could be 
seen The medial two thirds of the clavicle was 
resected, subperiosteall) , b\ division with a Gigli 
saw , and by disarticulation at the sternoclavicular 
junction Again dilated veins were encountered, in 
which swirling eddies of arterial blood were seen 
These dilated veins emptied into the transverse cer- 
vical vein Several large lymph vessels w ere identi- 
fied, one of which, because of an accidental rent, re- 
quired ligation and division The greatly dilated 
transverse cervical vein was divided near its entrance 
into the thj roid axis, revealing the underlying trans- 
verse cervical artery, pulsating strongly, about 8 
millimeters m diameter, fully three times its normal 
size About 6 centimeters from its origin a pulsating 
expansile mass about 3 centimeters in diameter was 
encountered as an offshoot from the cervical arterj 
(Fig 14) Emerging from this aneurjsmal tumor 
was a plexus of pulsating veins, like a hemangioma, 
containing swirling eddies of arterial blood These 
veins were ligated as was also the arterj proximal 
and distal to the mass which was then excised The 
s\ stolic blood pressure rose from 148 to 1 56 follow ing 
excision of the ancurvsmal mass Diastolic pressures 
were not recorded 

The brachial plexus was then identified posterior 
to the site of the aneuiysm disclosing a small lacera 
tion 3 millimeters long in the midportion of the 
outer cord of the plexus The laceration in the nerve 
sheath was extended longitudinallv for several cen- 
timeters on either side This part of the nerve was 
then forcibh distended with salt solution to free, if 
possible the nerve fibers from investing scar tissue 
\n\ attempt at end-to-end approximation of di\ ided 
nerve fibrils was out of the question The wound 
was closed be approximating the plate sma muscle 
and skin No drains were inserted into the wound 

An uneecntful recovere followed the operation, 
and a slow return of muscular power is just begin- 
ning (Iig 15) 

SUMSIARX 

t Experimental evidence is presented indi- 
cating the desirabilite, of ligating a large 



Tig 15 Case 5 Photograph 2}4 months after operation 
for elimination of artenovenous fistula between transverse 
cervical artery and vein showing incision in direction of 
skin creases, loss of normal clavicular contour is due to re 
section of medial two-thirds of clavicle Claude has par 
tially regenerated and stability of shoulder is normal 
Flattening of deltoid due to injury to brachial plexus by 
piece of shrapnel 

artery just beyond a large collateral vessel or 
branch, so that the full force of artenal pres- 
sure is directed into the expansion of this large 
collateral vessel and its terminal branches If 
a blind segment of artery, or a segment with 
small inadequate branches, is left in the circu- 
lation between the large collateral vessel and 
the point of ligation, a significant part of the 
available artenal pressure is dissipated in 
purposeless distention of this blind segment, 
thus diminishing the arterial pressure winch 
should be directed into enlarging and distend- 
ing the large collateral branch and its distal 
bed 

2 Further expenmental evidence is pre- 
sented to indicate that distal ligation of a large 
artery, 1 e , distal to the artenal lesion for 
which hgation is being done, should be placed 
just proximal to a large collateral branch If a 
blind segment lies between the ligature and 
the collateral vessel, a part, possibly a signifi- 
cant part, of the arterial pressure -will be ab- 
sorbed or dissipated in the fruitless expansion 
of this blind segment, thus subtracting from 
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pressure (hat should be directed distilly hito 
peripheral branches of ligated artery 

J It b suggested that Bffattcn of the bra 
dual artery should be placed preferably jnst 
distal to the superior ulnar collateral and just 
proximal to tbe Inferior ulnar collateral, with 
excision of tbc intervening segment \ dimes! 
experience U presented in which about 6 
centimeter* of normal brachial artery with it* 
■mall Initgm&cmnt branches wax exceed to- 
gether with a fusiform aneurysm in order to 
meet the above conditions. It was thought 
that tbe probability of gangrene wa* mini 
railed by directing tbe full force of tbc arterial 
procure proximal to ligation into tbe superior 
ulnar collateral artery thus avoiding tbe pur 
poseteaa distention of segment of artery coo 
tainlng only minute branche* Incapable of sus- 
taining the peripheral circulation 

4 In tbc thigh rare!) u gangrene nredp* 
tated by Rgotion of tbe superficial femoral 
artery fust liey ond the emergence of the deep 
femoral artm In cases In whkh Decrsaity 
ahoukl normally demand ligation of the femo- 
ral artery between thia rite and the popliteal 
artery it would seem desirable to ligate it just 
beyond the deep femoral artery instead to 
avoid leaving In the circulation a blind seg 
merit or argment with small branche* capable 
of dissipating the arterial pressure so necessary 
in opening up the deep femoral collateral bed 

5 Aneurysmal * welling* of the uppeT thigh 
whether due to simple fusiform dilatation to 
huge false sacs connected with an arterial 
wound or to large false aneurysmal sacs in 
connection with arteriovenous fistulas must 
be approached with extreme caution since a 
tourniquet is rarel) applicable above the le 
rion- When simple ligation proximal to the 
lesion is contemplated, one must be absolutely 
certain that an arteriovenous communication 
b not present The latter is characterized b\ a 
continuous bruit and thrill, and usually bv re 
tarda two in pulse rate and Increase In blood 
pressure oo dosing the artery proximal to tbe 
letkm by digital pre^cre. If these signs are 
present proximal figatloc most be done 
atxl tbe Irwon must be treated as an arterio- 
venous fistula. 

When simple ligattcm of the artery m thus 
region Is indicated it should be done when 


possible ju<t dutil to the branching of the 
deep femoral artery Ligation and dtvidoo Is 
preferable t Ugat Icm In continuity particular 

Ir In tbe presence of art enow lercnfc, rioce 
danger of erosion at rite of Dgatkm Is greatly 
reduced bv division of tbc artm lwtwrm 
ligature*. 

\ clinical experience in the cave of a 77 war 
old man with a Large fusiform aneurysm will h 
had recently ruptured Into the tU,ik> trarv 
forming it ini a pu baling hematoma K prr 
tented In which ligation and dividon of the 
auperfidal femoral artery with simullanetno. 
figation of the superficial femoral vein led t 
recovery and cure 0/ the aneurysm 

6 When operating as an emergency ui«on a 
large pubaling swelling of the upper thlgn due 
to an arterial injury or when opera! og upon a 
recently Incurred arteriovenous fistula com 
plicated by bleeding into the soft tbw> and 
the production of fabe sack or of a pu bating 
hematoma, or when operating upon any long 
standing arterial lesion in this region that 
might mvol e inoinon Into a false sac tbc 
danger of severe aod uncontrollable bleeding 
require* temporary ocduaioo of Mi the com 
moo iliac and external IBac art eric n nee ccdu 
boo of only one or the other would atlll pro- 
vide sufficient collateral circulation to mile 
tbe operation embarrassing by Iom of blood or 
raiiroadl le through ob»cunn of tbe operatl e 
held bv bleeding 

Such temporary oedunoo Is best ac om 
plished through a separate Inndoo through 
the tendinous structures Just lateral to the 
lower third of the rectus muscle displacing 
the peritoneum op wan l, and exposing tbe 
common iliac artery at its origin Tape Ega 
turn Including a small segment erf rubber 
tubing wfll prevent Injun, t the vr»cl wall 
when tied and can easily be removed bv cut 
ting the tape over the tulang The lentai li 
then approached through a longitudinal loci 
rion in tDe thigh directly vrr tbe common and 
superficial femoral artenrs Division of Pou 
part s ligament is a raded If podble 

Tbelnavkro for the expemue of the common 

iliac artery will al'O permit removal of the 
lumbar sympathetic ganglia for tbe prniiuc 
tion of peripheral vm»odila tattoo if this Kwrv 
desirable (Gage arxl Odnner). 
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7 In operations upon lesions of the neck 
involving the subclavian and axillary vessels, 
adequate exposure of the proximal artery in 
the first or second portions of the subclavian 
artery is obtained best by subperiosteal resec- 
tion of the medial two-thirds of the clavicle 
with transverse incision and reflection of the 
periosteum in its midportion Stabilization of 
the shoulder is not permanently impaired, 
and good function is possible in about } weeks 
1 he added confidence provided by this proce- 
dure in being able to control both the proximal 
arterv and vein is ample justification for such 
resection 


8 Two cases of arteriovenous fistula, one 
of the subclavian vessels and one of the trans- 
verse cervical vessels, are presented illustrat- 
ing the value of such resection of the clavicle 
in exposing these vessels 
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\BLSH 01 S 1 SbRGl Itt 01 1111 

dition in adults demands radical surgerx for 
relief or cure 

Dioroiigh pnoperntne care is of the utmost 
importance in determining the result of opera- 
ti\ c trcatmuit of anomalous hidnc\ s particu- 
larl\ in children \ thorough plnsical exam- 
mation and lahoraton studies ma\ rex sal 
constitutional defects anemia, dchxdration, 
acidosis, azotemia, nnocardial damage, etc 
Hi esc conditions must he quickie combatted 
or remedied h\ appropnate measures 'I he 
judicious use of blood transfusions and the 
liljcr.al administration of proper fluids to oxer- 
comc dehxdration and acidosis and to stinm 
late renal excretion max mean the difference 
between success and failure m tlu operatixe 
treatment Unnarx infection max lie con 
trolled or combatted lix emploxing sulfona- 
mides or mandclicaad according to thcsptci 
fie bactcnologic indications 

rhe anesthc-n of choice in operations on 
anomalous 1 idnex depends upon the age of the 
patient Ftlier appears to be the best nnesthc 
sia for children 'spinal anesthesia is prefer- 
able in adults as it facilitates Rood exposure 1>\ 
means of the complete relaxation of the 
tissues 

Opera I re plan 1 he successful surgical 
treatment of an anomalous 1 idnex demands 
an orderlx plan of operation as wall he out- 
lined When the operatixe procedures arc 
performed in a careful and precise manner, the 
end results are so uniformlx satisfactorx that 
the surgeon is more than amplx rev arded for 
his painstaking cflorts Insufficient attention 
to anx of the important steps in the operation 
max lead to unpleasant postoperalixe com- 
plications Hovexer certain anatomic and 
pathological changes max exist namclx , ab 
normally fixed kidncx , abnormal blood sup- 
plx , unusual pathologic changes, and max 
interfere with the execution of one or more 
steps in the operation plan I he importance 
and xaluc of this operatixe plan merit a xcry 
brief discussion of each of the following steps 
(i) proper surgical approach, (2) careful 
attention to the \ r ascular supply, (3) accurate 
hemostasis of parenchymal incisions, (4) dis- 
position of the ureter, (5) adequate drainage 
of the kidney and renal fossa, (6) accurate 
closure of the ojxirativc wound 
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1 Surreal approach \s a rule all o|H ra- 
tions on anomalous 1 idtu x s can In performed 
through the cxpcritomal lumbar route Tins 
method permits good exposure and eliminate s 
the danger of mtra abdominal mb etion result- 
ing from contamination orspdlagcof infectious 
material The t\pe of incision xanes with the 
position of the anomalous 1 idnex Mthougli 
the fusion tx pe of anomalous kidntx is usuallx 
situated at the lower lexil than the normallx 
flex eloped kidncx it can be rendilx exposed bx 
a lumbar musion of either the Israel or "S oung 
tx-pe \ lateral Mnxo or Gibson incision max 
be emploxcd m the ease of a horseshoe kulnex 
or sigmoid kidncx situated at the lexd of, or 
shghtlx nboxe, the sacral promontorx, or in 
the case of a pclxuc ectopic kulnex '1 w o illu- 
sions, lumbar and lateral abdominal incisions, 
arc required for a combined nephronretcru - 
tomx or hcnuncphrourclcrcctom\ 

0 Vascular stipplv Careful isolation and 
preparation of the xasculnr supplx of the 
anomalous kidncx arc important steps m the 
operation l his procedure is often beset with 
great difficulties due to the anomalous origin, 
abnormal course, and xanations in the number 
of \es5cls supplx mg the kidne> Each xessel 
must be carcfullj identified and indixadunllx 
ligated In cases of fused supernumerary kid- 
ney and horseshoe kidney, temporary com- 
pression of the nutrient xcsscls to the segment 
to be removed enables the surgeon to deter- 
mine the exact amount of renal tissue supplied 
by the vessels 

J Hemostasis Ihe success of any opera- 
tion on any anomalous kidney is often depen- 
dent upon accurate hemostasis Faulty hemos- 
tasis of parenchymal incisions or cut surfaces 
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ra*y result {n sabseouent ooxing or delayed 
bemonlu^e and require a secondary nephrec 
tomy which may JeopartHxe the patient’s Hie 
dn nnwirrutd fear of extensive honor 
rhxge at the time of operation and of delayed 
hemorrhage following operation often exists io 
the mind of the surgeun who is contemplating 
c . rr U i' on of a portion of a kidney bemlnephrec 
tamy removal of one-half of a horseshoe 
kidney symphysiotomy etc. The danger 
that a persistent urinary fistula ma\ develop 
following operation is another hixaid These 
dangers can be eliminated or avoided by the 
Judicious use of the proper type of renal Ind 
sJoo and accurate hemostasis. AD incisions 
Into the renal parenchyma should be made 
through healthy renal tissue avoiding if pos- 
sible opening of the pelvis or calyces. To 
ex die a portion of a kidney or ooe segment of 
a fused kidney the use of smlge shaped lad 
■ions are of inestimable value This type of 
Incision provides adequate exposure of any 
opening In the calyces or pelvis to be sutured 
and permits thorough bemostaxis bv pla cin g 
the soturen through the opposed part* of the 
wedge shaped indsfoo 
To control bleeding from the cut surface of 
an> renal incision the simple continuous 
through and -through suture of Tufher Vs more 
effective and less destructive of the renal 
parenchyma than are Interrupted mattress 
sutures. The effiaenev of these sutures may 
be increased by underpinning the sutures on 
both sides with small pieces of fat after the 
method of Beer and Higenbadi. The use of 
straight needle* with catgut fused in their 
bead (atraumatic sutures) produces a mini- 
mum amount of trauma especially when the 
pecdle* are well grossed with sterile vaseline 
Hemostasis may also be obtained by the use 
of the flat ribboQ gut as advocated bv Lows- 
Vey Omaise and bmattsi ol renal lnrasi.cc.v 
mar be facilitated by the utilisation of tbe 
capsule which has been preserved bv bong 
carefully stripped away from the site of the 
Incision. Tbe replacement and suta dug of tbe 
previously stripped capsule over the appro ti 
mated edge* or raw surfaces not only serve to 
seal over the raw edges or surfaces and check 
oocng but also aid in the cloture and beating 
of the wound b> bolding the hemostatic su 
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lures In place. We have Irequtntly placed a 
pad of fat from the subcutaneous or perirenal 
lit in the kidney Indsioti for hemostatic pur 
poaes prior to tie Insertion of the hemostatic 
suture* in tbe parenchyma. For this purpose 
we prefer the use of fat Instead of musefe In 
an occasional case of bemlnephrcctom) or 
symphysiotomy the operation may be at 
tended with groat difficulties doe to In core 
plete exposure or anatomic disfigurations, and 
one may be forced to obtain hemcataib try 
applying curved hemostita which nu) be left 
In place from 3 to s days, 

4. Dup^nUnef ihtMTfitr The ifispodlx* 
of the ureter at the time of operation depends 
upon the pathologic process and the coarse of 
tie ureter as well as tbe cooditioo of the pa 
tienL As a rule the ureter of an anomalous 
kidney is handled In much tbe same manner 11 
in treatment of a similar disease process in tbe 
normal! \ developed kidney Partial or com 
plete ureterectomy may be Indicated In cases 
of heminephrectomy of fused supernumerary 
kidney or removal of one half of a horseshoe 
kidetev Certain pathological processes m the 
ureter warrant a complete ureterectomy Le 
tuberculosis, marked dilatation and tortoodly 
associated with stricture at the ureterovesical 
orifice or with an ectopic ureteral orifice. The 
surgeon must exercise great care in Isolating 
the affected ureter in cases of lused super 
nomerar) kidney with partial or complete 
ureteral duplication In order to avoid Injun 
to the intrinsic blood wpply and to integrity 
of the sound ureter which mav be firmly ad 
herent to tbe diseased or dilated ureter 
Identification and isolation of tbe ureters at 
the time of operation may be simplified by 
passing ureteral catheters into tbe ureters 
prior to operation Ord nanly the ureteirc 
tornv can be performed at tbe aaroe time that 
iVv fcidnev is removed but in some cases it 
mav be necessary to remove tbe dLwased 
ureter at a later date (two stage operitioo) 

When a cornbcoed Dephroureterectomyistobe 
performed it h advisable first to bolUe and 
ligate the ureter through a separate lateral 
abdominal Incision and then to proceed with 
the nephrectomy through a second ind doc. 
Careful sttxh of the preoperadre pyeV>- 
gr am> of an anomalous kidney will often 
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and postoperative medic*! care and good 
nursing 

KEXAX ATUiU\ AND tlVPOPlARA 
It U Impcwtant to differentiate between 
renal agenesia, aplasia, and hypoplasia. Agen- 
esis Infers a complete absence of kidney 
substance on the affected side and thus re 
quirts no surgical treatment Aplasia Indi- 
cates a faulty developed kidney which is much 
smaller than normal and Is composed ol em- 
bryonic or cnid&ed glomeruli or tubule*. The 
hypc^lastlc kidney is well developed from an 
anatomic and histologic standpoint but Is 
dmunutive or Infantile In size The aplastic 
kidney can be easll) distinguished from a 
hypoplastic kidney bv micxoacooic esamina 
tion of the renal tissue. The differentiation 
can also be marie before operation by func 
tkmal fphthaWn) testa The hypoplastic 
kidney has a normal appearance time but 
excretes decidedly iesa than the normal 
amount per unit of time (r to ^ per cent In 
y 4 hour) This decreased function Is insuffi- 
cient to sustain lift If the entire scatter} 
burden Is thrust upon the hypoplastic kidney 
The aplastic kMnev Is usually lunctionless. 

Renal aplasia is a rare anomaly Camobdl 
reported q casta In 13,000 necropsies (1 In 
1444) lisa and Levlno observed onlv 1 in 
1 too consecutive necropaie*, Renal hypo- 

? 1 litis is also a rare anomaly but occurs more 
requentlv than aplasu Geiagbty aril 1’lagge- 
meyer found 3 cases in 3,940 necropa ra- 
il arbltz encountered 33 cues In 7 778 necrop- 
sies (i"35o) The author noted 13 cases of 
congenital hypoplasia m 3 684 urologlc p* 
tlects([j83) 

The surgical treatment of the aplastic cr 
hypoplastic kidney should never be under 
taken before a careful preoperatit-e study 
including functional tests has been made By 
ascertaining the cooditloo of the kldne} 00 
the opposite side a surgical catastrophe can 
be prevented. The danger 1* readily apparent 
If vital functioning renal tissue b unwittingly 
indsed or excised at operation In tbe presence 
of a hypoplastic or diseased kidnev on the 
opposite side By tbe same token an> cog 
aervattve or radical operation on a normally 
developed kidney ma> be extremely hazard 


cria in the presence of an aplastic or hypo- 
plastic kidney on the opposite side Eben 
drath coDected 17 cases in which death fd 
lowed nephrectomy as a result of the failure of 
the opposite hypoplastic kldoey to develop 
sufficient reserve pow er 

When the aplastic kidney Is responsible for 
cooslderahle duemnfort or b the seat of ■ 
severe infection the only treatment is at 
phrectomy Surgery of the hypoplastic Lid 
nev should be conservative unless the kHoev 
is severe!} Infected or functlonafly hnpaimi 
Nephrectoray was performed In 6 of our 13 
cases the pathological findings In these caws 
were severe pyelonephritis, j cases pyooe- 
phrosb, 1 cases and pyonephrosis with calcoH 
s case*. 

suecawi'iiEBAXT cmxrv 

Supernumerary kidney has been recognized 
for many years and has been referred to by 
a variety of descriptive terms, ie doable 
kidney duplication or reduplication of the 
kidney free or fused supernumerary kidney 
fused kidney*, etc. The condition may be 
unilateral or bilateral. When two separate 
pelves are found to be free or fused on one stir 
the upper pelvis b usual!) rudimentary and 
the parenchyma b hypoplastic, where** tbe 
lower pelvis is well developed and the pareo 
chyma possesses normal or near iMvmal fane 
tion when tbe two pelves are fntbuteiy 
adherent or fused together tbe anoraair b 
known as a fused supernumerary Udney (Hg 
1) Tbe surface of such kidney* may be 
smooth and uniform or show a definite groove 
or constriction at tbe junction (4 tbe two 
segment* When the upper rodboeotar} seg 
roent b distinctly separate and not connected 
in any w*\ with the lower segment the 
anomaly b considered as a true or free super 
numerarj kidney The blood supply to j cl ™ 
segment b entirely separate In the majority « 
the cases. 

Tbe ureters In either anomaly may ihowa 
complete or incomplete duplication. Ww® 
complete duplication b present tbe ureter c* 

the upper pelvis is stralghter and narrower 
than Its male Each ureter may ha re Its own 
sheath, but both ureters are usually endowed 
partially or completely In a tomrooo *heath. 
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The two ureters may cross one or more times 
The situation of their orifices may varv but 
ordinarily they arc found on or at the side of 
the ureteral ndge The orifice of the ureter to 
the lower pelvis is most frequently found to be 
superior and lateral whereas that of the upper 
pelvis is medial and inferior The incomplete 
duplication may van - according to the regions 
in which they divide The common site of 
bifurcation is in the upper third and least 
often in the lower third Occasionally in cases 
of complete duplication of the ureter leading 
to the upper pelvis there may be an ectopic 
opening which may be difficult to diagnose In 
the female this ectopic opening may be found 
in the urethra, vestibule, vagina, fallopian 
tube, or uterus and may cause unnary incon- 
tinence In the male, the ectopic onfice may 
be located in the posterior urethra, the vas 
deferens, or the seminal vesicle causing no 
incontinence but leading to obstruction and 
to infection 

Fused supernumerary kidnev is the most 
common renal anomaly According to Camp- 
bell the incidence is 1 m 195 cases Mcrt7 
rccentl} anahzed a collected series of 316 
cases of fused supcrnumcran kidnejs and 
found the condition to be bilateral in 27 per 
cent Harpster, Brow n, and Dclchcr reviewed 
3S2 renal anomalies and found 1S1 cases of 
unilateral fused supcrnumcran’ kidney wath 
complete duplication of the ureters, 133 wath 
incomplete unilateral duplication of the ure- 
ters and 40 bilateral fused supcrnumcran 
kidnev s with complete duplication of the 
ureters In the senes of ^,6S4 urological pa- 
tients there were 54 cases of supcrnumcran 
kidnew (1 70) lhe relative incidence of 
various t\ pcs of supcrnumcran’ kidnev m this 
stu<l\ is indicated m Table I Hie most fre- 
quent tapes encountered are the unilateral 
fused supcrnumcran’ kidnev wath complete or 
incomplete duplication of the ureters On the 
other hand, free supemumeran kidnev is one 
of the rarest anomalies In 1937, Gcisingcr 
collected 40 eases which included 1 patient 
(free supcrnumcran kidnev with ectopic 
urethral outice m the \agma) operated upon 
in our clinic and added 2 personal cases 
Campbell found this anomalv onh once in 
2<) 4bo necropsies 


Supcrnumcran,’ kidneys are prone to devel- 
op the same pathologic conditions as the 
normal kidne} Conservative methods may 
be employed to treat some conditions, such 
as infections, ureteral stricture, ureteral stone, 
etc Operative treatment presents a distinct 
surgical problem in each individual case The 
following factors may exert a considerable 
influence upon the choice of operation, viz 
(a) function of each segment of the anomalous 
kidney, (b) function of the opposite kidnej, 

(c) degree of infection in each segment, and 

(d) condition and position of the ureters and 
their orifices The chief indications for opera- 
tion are severe infections, calculi, tubercu- 
losis, and neoplasm 

The following procedures have been em- 
ployed with varj ing degrees of success, viz 
(1) ligation of the ureter to the affected seg- 
ment, (2) transplantation of the ureter into 
the bladder or bowel, (3) lateral anastomosis 
of two ureters or implantation of one ureter 
into the other, (4) urelerohthotomv , pelvao- 
hthotomv or nephrolithotomy, (5) heminc- 
phrcctomy, and (6) nephrectomy 

The simplest operation is ligation of the 
ureter to the affected segment Following this 
operation the parcnch) ma on the affected side 
undergoes atroph) and ceases to function 
This operation should be reserved for cases in 
which there is no active infection in the m- 
vohed segment which ma\ be responsible for 
subjective symptoms of renal origin, 1 e , pain, 
hypertension, sympatheticotonia, etc 

Transplantation of the ureter into the 
bladder or bowel is an operation of nccessitv 
but never of choice 1 he operation is contra- 
indicated except in unusual circumstances, as 
when the anomalous kidnev isthconh kidnev 
and pathologic conditions exist in the bladder 
or lowet ureter prev enting conserv ati\e opera- 
tive procedures The sime mav be said 01 
lateral anastomosis of both ureters and im- 
plantation of one ureter into the other 

Ureterolithotomv , pelvoohthotoniv and nc- 
phrohtliolomv arc indicated in cases of stone 
not associated wath severe infection or marked 
stasis above the lc\el of the stone Conscrva- 
ti\e operations under the latter circumstance 1 ; 
mav mean subjecting the patient to an un- 
warranted surgical nsk 
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When the dijeuae process— «t one infection 
of tumor— hu censed marked impairment of 
function or extensive destruction of the par 
cnchyma, the operative procedure must be 
other beminepbrectcmy or nephrectomy u 
the Etuatfon demands. Campbell has per 
fonned 3j hexnlnephrectomiei for various 
pathologic led on* with only i death- He has 
a dmir ably described the technique tad Lndlca 
tfooa for a one ox two stage heminephrourc- 
t erect can) He has strongly emphasized the 
Importance of the careful selection of caaei In 
order that the remaining segment should nctf. 
prove too small or become functionless and 
thus subject the patient to the hazards and 
risk of a secondary ocphrectam) Hemi ne- 
phrectomy la indicated when the involved 
segment u hopelessly destroyed and the re 
malnlng segment possesses good function, 
ue more than one half of tbe combined 
function of the anomalous kidney and equiva 
lent to at least one half the function of a 
normal kidney Tbe operation is feasible 
when there is sufficient tissue between the two 
segments to permit division, and tbe blood 
Ripply to tbe remaining segment can be pre 
served intact Partial or cpmpWte ureterec 
tomy must accompany tbe hemJ nephrectomy 
Tbe length of ureter to be removed depends 
upon the nature of the pathologic process in 
ureter and condition of tne patient (Fig a) 

In 1937 the author had occasion to review 
the literature in regard to resection of the 
normal kidor> (partial nephrectomy) and 
heroi nephrectomy of a double kidney The 
total number of bemfnephrect oinks reported 
up to date were 1 3 1 cases to which tbe author 
added 1 cases. In this series there were only 
3 operative mortall tit*. The operation was 
performed for an ectopic ureter (30 cases) 
kydroaephrosis (si cases) hydronephrosis 
with renal cakuli or ureteral calculi (7 cases) 
infected hydrocephrosts (ti cases) pyooe 
phroiis (1 1 cases) calculous pyonephrosis (1 1 
cases) pyelonephritis (14 cases) tuberculosis 

! 6 cases) neoplasm (1 cases) chronic nephritis 
1 case) renal calculus with cortical abscesses 
1 case), cystic disease (1 case) and undeter 
mined <3 cases) A postoperative urinary 
fistula occurred In 6 case*. A secCTidarj 
nephrectomy was required in 7 cases. 


Nephrectomy is Indicated when tbe discs v 
process in 00c segment is of a neoplastic or 
tuberculosis nature It is also Indicated w bra 
abnormalities in the shspe of tbe kidney and 
Hs blood supply militate against a successful 
rerecti 00 0/ one segment (Fig 3) 

In the 54 clinical cases re-Hewed by tbe 
author operative treatment was luccewlulfr 
employed In 17 cases. Nephrectomy was j*r 
formed for pyonephrosis In 3 cases bydreer 
phrosis complicated by ureteral stone or line 
tore scaacs pyelonephritis, 1 cases tobercu 
loes, 1 case Hemlnephrectomy was employed 
in t cases, namely (1 ) removal of upper half 
of right double kidney with complete dopU- 
cation of u re ten for chronic pyelonephritis 
and stoae In the affected kidney segment and 
(1) removal of upper half of a left double 
kidney for pyonephrosis in a patient with 
bilateral fused supernumerary kidneys with 
bilateral complete duplication of tbe ureten. 
ligation of the ureter leading to the upper 
rudimentary segment of a unilateral fused 
kidney with complete duplication of tbe ore- 
ten was carried oat in 3 cases for nephralgk 
pain (sympathetic!* oela ) and b 1 case lor 
chronic pyelonephritis associated with hyper 
tension. UreteroEthotorny nephropexy and 
ligation of an anomalous Hood vessel cansreg 
hydronephrosis were performed b single case*. 

HoaacsHOE irovii 

Horseshoe kidney is one of the common 
renal anomalies. Campbell found 60 cases b 
16,4*0 necropsies (1 440) the awEtiaa was 
more frequently observed b children (1 "335) 
than in adults (1 :6oo) Mot afield reported 91 
cases In 73489 ne cr opsies (r7 ! 9) A horse- 
shoe kidney was encountered la 8 esses In my 
senes of 3,684 urological patients (1460). 

This anomalous kidney is subject to tbe 
nmr diseases as the normally developed kid 
oey The pathologic changes sssodsted with 
urinary stasis are more frequently noted b 
this anomaly than b tbe normally developed 
kidney This is doe to Interference with 
drainage from the pelvis and ureter w hkh roav 
lie caused by abnormal rotation of thenefves, 
lateral exit of tbe ureter from the perns, and 
coropresBon of tbe ureter over tbe Isthmus or 
bv anomalous blood vessels (Fig 4)- 
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1 ig 1 Bilateral pytlograms Bilateral fuserl supernu 
mcrary kidneys Math bilateral complete duplication of the 
ureters A stone is present in the loner end of the right 
ureter leading to the upper rudimentary segment of the 
nght kidney and was rcnio\ cd cystoscopically (S S , female, 
52 years) 

The indications for operative treatment of 
horseshoe kidney are essentially the same as 
they are for the normally developed kidney 
Before any operation is undertaken on a horse- 
shoe kidney, particularly removal of one-half, 
each case must be carefully studied from a 
pyelographic and functional standpoint The 
importance of such study is borne out by an 
observation of Walters and Pricstlevwho found 
an atrophic kidney incapable of sustaining life 
on one side of a horseshoe kidney The most 
carcfullv planned operation on a horseshoe 
kidney ma\ of neccssitv be altered by the 
anatomic and pathologic changes encountered 
at operation 

1 rom a surgical standpoint, the patients 
with horseshoe kidney may be classified into 
two main groups, vi 7 (1) those with patho- 
logic lesions and sy niptoms of renal origin and 
(2) those yvith subjcctiye svmptoms of renal 
origin but yvilli little or no pathologic changes 
—the so called “horseshoe kidney disease” of 
Gutierrez The first group may be subjected 



Tig 2 Sketch of operative technique in hemincphrec 
tomy U L , female, 33 y ears Calculus in upper half of 
nght fused supernumerary kidney with compfcte duplica 
tion of ureters ) A, Capsule retracted off the rudimentary' 
kidney to be resected Blood supply to this segment 
ligated Ureter ligated B, Wedge shape excision of upper 
segment Hemostasis by interrupted mattress sutures 
which a ere underpinned with fat at each end of the sutures 
(The pieces of fat were omitted by the artist ) C, Closure 
of capsule over the cut surface of the kidney 

to any operation performed on a normally 
dey'eloped kidney In 1932 Walters and 
Priestley reported 50 cases in which patients 
were treated surgically which included ne- 
phrectomy, 16 cases, pelviohthotomy, 14 
cases, nephrolithotomy, 2 cases , nephroureter- 
ectomy, 2 cases, division of an aberrant vessel, 
1 case, evasion of cyst, 1 case, and diynsion of 
the isthmus, 1 case The second group of pa- 
tients is usually treated by r dmsion of the 
isthmus yvith restoration of one or both 
segments to their normal anatomic position by' 
rotation and nephropexy 
When the disease process is confined to one 
half of the organ, any consenatiye operation 
can be performed as in the normal dey eloped 
kidney When the disease process has rendered 
one-half of the organ funclionlcss or has 
destroyed the parenchyma, this half of the 
kidney' may' be remoyed proyided the remain- 
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fog half ten adequate funclwn- The latter 
operation has been termed a hf -mm ephrectomy 
but 05 the amount of ttinc removed b equrva 
lent to a nonrmTU developed kidney the 



term resection or eicmon of one-half of a 
horseshoe kidney appear* to be more accurate 

The accepted treatment for the care* of 
horseshoe kxloej with symptoms of renal 
origin with little or no pathcrfogic changes b 
dmnon of the renal hthmus (symphysiotomy) 
followed b> rota U 00 and wspenuon of ooe or 
both halves of the organ Pnor to 19J0 this 
operation has been performed on 11 ocauJoca 
by various European surgeons. This gela- 
tion has been popularised In thh country In 
Donohue Folc} and Gutierro. In 1940 
Foley collected 19 case* from the literature 
and added 7 personal ca«e*. During l he opera 
tioo care must be ere rated to free the ureter*, 
pelvis, and parenchyma from am hhrou» 
bands or adhesions and to ligate tm alierranl 
vessels which mav Interfere with rotation and 
suspension of toe segment. The Denting 
method of nephropex) is preferred whenever 
possible since It h simple to execute and ob- 
viates the u*e of fotrareoal sutures. 

Tleroastans after division of the hthnru 
depends upon the nature of the terfue con 
netting the two halves. When the blhrnus b 
composed of fibrous tissue simple Ligation 
infixes. When the Utlunai Is composed of 
renal tissue beroovtasi* mav be accocnrJbbed 
bv u iflmng either a through acid-through 
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Fig 5 Drawing of operative technique in removing left half of horseshoe kidney 
(A L , male, 37 years ) At the right, kidney is exposed through left lumbar incision 
At the upper left, rubber covered pedicle clamp is apphed to isthmus prior to excising 
left half of horseshoe kidney by wedge shaped incisions At the low er left, hemostasis 
is obtained by use of continuous through and through Tuffier sutures with mattress 
sutures at each end Each suture is underpinned with fat after the method of Beer 


Hagenbacli 

Tuffier suture or interrupted mattress sutures 
of Beer-Hagenbach type In some cases, when 
the operation is beset with formidable ana- 
tomic difficulties, hemostasis must be obtained 
by applying curved hemostats for 3 to 5 days 
(Fig 5) 

Operations on horseshoe kidneys should be 
performed evtrapentoneally through a lumbar 
or lateral abdominal incision In the author’s 
senes of 8 cases, operative treatment was 
earned out in 5 cases Pyelohthotomy was 
employed in 3 cases Removal of one-half of 
the horseshoe kidney was performed in 2 
cases calculous pyonephrosis and hyperne- 
phroma (Fig 6) 

SIGMOID KIDNEA 

Sigmoid kidney is one of the rarest types of 
renal anomalies Young distinguishes two 
types of sigmoid kidney (a) the true sigmoid 
kidney — each kidney on the correct side of the 
body but the fused portion is situated in the 
nudline of the body, and (b) the unilateral 
elongated (or fused) kidney— both kidneys 



Tig 6 Preoperatne bilateral pjelograms m the case of 
a horseshoe kidnej Defect in low er calyces of nght half 
of horseshoe kidne) caused b) hvpemephroma Arrow 
points to the outline of a tumor mass in nght half of horse- 
shoe kidnej Incomplete filling of pelvis of left half (H S , 
male, 53 > ears ) 



n« 7 l‘jtfcnTxm» fa th* nte of «niktrr»J ricnjxtol 
kidney 4 nfr.wl orfcty 0 nub, j6 \ c*n ) TV 
oVnVs, Muted la tb« mn caJyi of iSr V»cr o-oMed 
dfUopic kiiarj u rtmorof by pydoirtVXany 

fused oo the same side of the bod) —a crowd 
dystopia The Inodence of ngmotd kidney fn 
necropsy studies vane* cousiderahl) Morns 
cite* i In 15^708 Stewart and Lodge i m 
6 500, Thompson and Mien 3 In 10473 a °d 
Campbell 3 In u,oSo — a com polite ratio of 
1100409. In 1932 Hereon collected 1 18 case* 
from tbe literature and added a pervmal 
case. 

Surgical treatment of this anomaly depends 
upon tbe nature 0/ the pathologic process. 
The malformation frr ie require* no opera 
twn unless Infect too stone formation, or 
tumor a superimposed or unless the anoraah 
produces subjective symptoms of renal origin 
1‘yelonephntls should be treated b> chemo- 
therapy first and supplemented In catheter 
drainage and lavage of the pelvis if necessan 
as in the case of a similar Infection fa tbe 
normall) developed kidnev 

Operative treatment usually coon-ts of 
pyektUeny or nephmhthotomv for calculus 
Ugatioo of anomalous voxels and ureteroE 
thotocm Divisoo of the isthmus (srmpby**- 


Pa- a Bdatrral pyrlccran ibomli* left na/muJ 
kidney of crovnl dyWortc iriety nOMrd »rr 
rijhl iacrr«Vjc )o«nt. kitnry norauj 14 kl/-*rr 

m»>rrd fw dnxnfc pyricncpkntk. (B. B mile 5 )r»r») 

otomy)l* rarely performed due to the anatomic 
disfiguration asiodated with this uwmah 
Tolev recently reported a case of unilateral 
elongated kidney «ucce**full\ treated In’ diri 
doc of tbe isthmus and unilateral nephropexy 
Removal of one-half of a sigmoid kidney is 
nddom performed due to the bisarre pareoeby 
mil and vascular abnormalities. Operation 
oa a sJgmcxJ kidney are usually performed 
through a lumbar or literal abdominal lochion 
which permit* adequate extra peritoneal ex 
posure 

\ pyrloUthotoray was luarsJuDy per 
formed through a lateral ( dr*on Inrisfcwi ui 
the a thoe s case (fig 7) 

KEN.1L tcTorii 

Tbe ectopic kidney is a coogenltalh ml 
placed kid on which nas failed loascewl t its 
normal position. It L» usuatl) found w tb 0 
the true pdvt* or at the level of tbe sacral 
pnxnontorv The blood supply of tbe ectopic 
Lklnev ts derived from the adjacent Urge ves- 
sels It is to be distinguished from the acquired 


\iti biioisi slrgir\ or rui conc.imim womuoi* Mi>\n ,oi 


iK -topic kidnes (nephroptosis) wlio-e variable 
mobilits nm Ik due to ininn-ic or extrinsic 
lactors lhc congenital eitctpu kidms is 
u-ualls undatcrdls eh-plaetd on tin -ide tint 
it normalls Klong- hut mia-ionalh nn\ In 
of tin cto— ul els -topic sarnts as note dm orn 
ot the author s ca«e- (I lg M I ho latter tspe 
In- Ik on estmntcel 1 >\ Rear am! IKinan 1- i 
in S cco ca-e s bilateral run il utopia t-e\- 
trenuls rare and occur- once in 2; too ea-e- 
according to ‘-te\en- 

Clark ob-ersul that a jhK ic » ctopn kidnes 
of either tlu umlatiral or bilateral \imt\ 
oeeurrul in i>of^ 31 ; eon-crutise nurop-u- 
In ion Dorland collet ted i : i e luutal e a-t - of 
ectopic kielms Cmi/zetti and l’ari-et found 
iS e-a-c- hi -o,odo tiurop-ies i homa- anti 
barton rcjKirteel the* mcnleiict ot congenital 
ectopic 1 ulnes a.- i in .S:- nuropsu- ( amp 
hell - figure- are in annrtl with the latter's 
finding namch is ca-e- in i-oSo nterop 
-us (i Sool 

1 he author encounti re-d S c a-t - of coup n 
ital tctnjnc 1 tdnt\ in , (tSj urology al patients 
(1460) Vscn ot tlu-c patients had a con- 
genital pelvic k itlni \ , 6 v.crt ot simple ds- 
topic vnnete, and i, a erns-ed th-topia 

It isgentralh recognized that -light digrct- 
of congenital di-placement- are not umi-u d 
but marled degrees ot di-placement- are 
rclatisds rare Congenital pels ic kidness are 
frcquentls as-onated with other congenital 
malformations csjKcialls m tlu genital trait 
in the tcmale The ectopic I ulnes nm he 
-tructuralls ind functionalh normal and con 
scquentls nes ergnes rise to -\ nipt nm- How 
c\er since the congenital ectopic I nines and 
ureter arc malformed, line are susceptible to 
the same disease processes as the norm die 
situated 1 ulnes Strater reported 12 easts of 
In elroneplirosis in 6 p\ onephrosts 111 a -tries of 
27 cases Psclonephritis, calculi, tulKrculosis, 
lnperncphroma, ami sarcoma base also been 
reported Pain and hematuria lme been two 
of the most outstanding ssmptoms m the 
author’s senes \ pelvic ectopic l nines in the 
female mas suffer senous impairment of func- 
tion b\ the increased pelvic pressure of the 
enlarging utenis On the other hand the 
pclsac ectopic kidnes' mas interfere ssilh 
norma! dcinery and necessitate cesarean sec 


tion Case- hast hem n ported 111 ss Inch a 
pelvic 1 1 topic kulms ha- been trroiuou-Is 
rii igno-ed a iittnm fibroid tumor or an 
osanan tumor tlu triu naluri of ssliuh ssa- 
rustaltd at esplorilors ojicratioit Not liifrc 
tpuntls tin appi mh\, lubi- orosaruslnst 
Ikcii rtniosed for pun prodmed bs tlu 
ectopic kidiu s 

Hu tnatnunt of the s anous pithologie 
1 oudition- in tlu tdopic kuliits 1- t -si ntialls 
the -ame as 111 tlu norm ills -it unU d kidnes 
I’\ t lone pfiriti- and small calculi 111 the pelsis 
and ureter mas bi treated bs tlu -aim con 
*-<rsntisi methods outlined for tlu ntlur 
aiiomalu- Opt ration- to re p! ict the ectopic 
lidms in a ninri fasorabh po-ilion hast bun 
attimpudbut are alss is- unsmu— ful dm to 
tlu abnornnlls -hurt untir, tirm fisatmn of 
the 1 idrtcn, arid its dniormal sa-rular suppls 
di rised from tlu regional sn-cul ir trunks If 
tin di-tau proee -s in tlu eetopn kulius lias 
produced a -trimi- impiirimnt in fumlion or 
rn tried eh-truetion of the p ire mbs mi or is 
iuom|>anudbs s ( \t.re hematuria eir e on-ide r 
ihh pam sslmh cannot l>i corn etui bs 
paili itise me asun nephn ctoms is eibs mu-ls 
mdicited prosidtd there is a In lltlis kulms 
on tin opposite side 

When the eetopn kidnes is shunted in the 
true jhIsi- optratisc treatment ean lie per- 
formed either hs the transpe ntomal route 
through a suprapubic mulline incision or, 
preferable, bs tlu e\tr ipe ntoncal approach 
through a later il (iib-on inn-ion When the 
1 nines is -ltuatul at the lesel of or shghlls 
aliose, the -aeral |ironiontors, tlu operation 
ran he carried out e strape ritonealls through ,1 
literd fob-on or Miso incision 

Nephrectoms was suece -sfulls performed m 
1 cases through a lateral Cob-on incision 
J hree ea-ts ssere of lhc simple ds -topic sa 
ruts and r, a cro—ul ds-topn 1 lie kidney 
ssas remoseel herau-e of sesere persistent 
hematuria (1 ia-e), recurrent pam associated 
with h\ elroneplirosis (1 rase), pyelonephritis 
(1 case), ami psclonephritis, ps oncphrosis, 
and renal calculus (t case) 

SUMSIARS AM) CONCIIISIONS 

Il is readily a])parent that anv clinical de- 
ductions, winch are based on tlu anahsis of a 



•J 01 SURGER\ G\7vEC0L0G\ AXD OBSTETRICS 


rriativeK small »mn of renal anomalrrs 
treated surgically miat neceKarik be guarded 
However when this knowledge is supple- 
mented and substantiated In the observations 
nnd remits of competent surgeons in thU 
country and abroad as noted In a review of the 
literature the evidence appear* tobesuflioeot 
to warrant the following conclusions 

i Congenital anomalies of the kidney are 
*u*crptlh)e to the same pathologic coenpOca 
tkm is U the normally developed kidney 
a Complete urological einmfnatroo, i e., 
cvatoscopv ureteral cathetmxatloo, retro- 
grade pydo-reaphv Intravenous urograph} 
and renal functional tests. Is of inestimable 
value In the diagnosis and treatment of renal 
anomalies. 

5. The po*sibOit\ of a renal anomaly must 
be borne in mind by the urologist and surgeon 
in patients with an obscure abdominal, pelvic 
nr ret roped tooeal mass and in patients with 111 
defined symptoms of renal arid a. 

4 The treatment of pathologic compGca 
lions In the anomalous kidney depends not 
onl\ upon the type of anomaly but also upon 
the character of the symptoms and the extent 
of the renal damage arid functional impaJ 
ment 

5. Asymptomatic pat tents who present no 
renal pathology reaut re no treatment Such 
patients should be informed of the condition 
and advised to retom for re-examination at 
frequent intervals. 

6 The saccesaful surgical treatment of an 
anomalous tadnev demands an orderiv plan of 
operation via (1) proper surgical approach 
ix extra pent oneal operation through a lura 
bar or lateral abdominal inosion (2) careful 
attention to the vascular supply (j) accurate 
hemostasis of norenchvma I lndsloos (4 ) proper 
disposition of the ureter (5) adequate dram 
age of the kidney and renal fow and (6) 
accurate closure of the operative wound 

The success or failure of the operati t 
treatment of anomalous kidneys partiaibd 
in children n considerably Influenced b) the 
proper medical treatment of cooMitutkmal 
defects and br good nursmg in the preopera 
tive and postoperative period 

The operative results ahicb were obtained 
in the 56 rases of renal anomalies were uni- 


form!} good There were no deaths hi thb 
series of cases. 

B\ adhering to the principles indicated 
herein and in adopting the precautions men 
tinned mam unnece^vm abdominal and 
renal exploratory operations wiQ lx avosded 
Tor the same reasons mam anomalous kid 
neva whkh hitherto ha\r been necdkvdy and 
unwittingly sacrificed will be saved. 

A simple classification of renal anomalies 
modified after Toung 11 presented In order 
to clarify the types of renal anomalies from ■ 
structural standpoint and to avoid the coofu 
srem arising from the use of various non 
descriptive terms. 
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I N 1931 to the furglcal dhuc of tl* Uni 
verritA Hospital an Intensive stud) erf 
some of the problems relating to card 
noma of the rectom and rectosigmoid 
a as begun in an attempt among other things 
to evaluate the various forma of treatment and 
to standardise the operative p raced ores inso- 
far as possible The principles, emm dated to 
Miles (n) as the result of his painstaking re 
searches into the modes of spread of this dis- 
ease seemed to make abdominoperineal resec 
tion the only logical procedure If an appred 
able number of cures waa to be expected Our 
early experiences with tha radical tyne of 
resection soon convinced us th at to our hands 
a one stage operation seas preferable to any 
carried out m multiple sessions many opinions 
to the contrary notwithstanding From the 
technical standpoint the single stage proce 
dure proved to be considerably easier than the 
second half of the two stage operation and 
when the patient had been properly prepared 
and rehabilitated we concluded that it could 
be carried out with a mortaDtj no higher than 
that associated with equally radical multi 
stage methods, except perhaps to the unusual 
case. In 1936 we (3) published the results of 
otrr observations to this matter the studv 
comprising a period of 5 wars during which 
time we had had the opportunity of stud ring 
170 patients with rectal cancer The opera bti- 
Ity to this first series of cases was 49 per cent 
whereas the operative mortality for the one 
stage combined abdominoperineal resection 
was 16 $ per cent Since this original report 
was made as experience has increased we find 
that our views as to the major and fandamen 
tal problems involved haw changed bat bttle 
and we are now more than ever convinced that 


in our hands the single stage operation is the 
one of choice with but few exceptions. 

The present report b concerned with tie 
group of patients with cancer of the rectum 
and rectosigmoid obarrved during the 6' 
year period from January 1 1036 to Jolr 1 
1943 During this time 571 patients ware seen 
in consultation. Instances 0/ rare rectal neo- 
plasms, e.g leiomyosarcoma, lymphoblas- 
toma and mrianobbstoma, as weff as of rectal 
endometriosis are not included in the *t wh- 
in the group there were 353 males (61^}) 
and *19 females (384T1) The oldest patient 
was 83 and the youngest 33 the average age 
for the senes being 56 3 years. The disgoosi. 
in ah caaes was made b) mean* of the usual 
examinations ue digital palpation, sigmeid- 
oscopj with barium contrast enema studies 
when indicated Histologic confirmation of 
the diagnoses was obtained by means of hiop- 
rv With regard to the Utter procedure we 
are to agreement with the statement of liar 
den and Shed den that in rectal or rectorig- 
moid car a noma toopav is alwavi advuabfc 
and never harmful W e have not been aware 
of harm coming from a carefnh) taken bsopsv 
Accidents or deleterious effects resulting from 
the procedure are usual!) doe to errors in 
technique in unskilled hands The advantage! 
of a microscopical I) verified diagnosis are of 
nous nod not Infreqnenth the information 
obtaioed to biopsy is revela tor) as to the raw 
of certain inflammatory lesions, lymphoblas- 
toma, endometriosis etc m ben a patient may 
thereby be spared a mu tha ting operation Id 
the case of large adenomatous polyp* t** v 
c tn several negative biopsy studies shook! 
not be accepted as final proof of benignity 
On several such ocean 00s adenocarcinoma 
was discovered only after the entire polyp had 
been removed and the whole specimen cva m 


Fra lh* DMttnwtt d 3vib} Vtf-.nWTj M 11*41*0. 
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incfl !>) the pathologist Since adenomatous 
polvps arc potcntiallv malignant, complete 
removal is demanded once the diagnosis is 
made, and if this practice were universally 
< arned out, m.anv rectal cancers would lie pre- 
vented since the cvadcnce available at the 
present time indicates that the great m.ajontv 
of ridal earcinomas develop upon the basis 
of pro existing polvps 

\x in our earlier series, a certain number of 
patients were referred for diagnosis onlv , re- 
fused anv form of treatment, or went else- 
where for care Sivtv three patients fell into 
thi c categorv' and wall not be considered furth- 
er lhere remained soS patients for whom 
treatment was recommended and carried out 
or who, after careful appr iiM_mcnt from all 
standpoints were judged to be bevond the 
reach of curative or palliative the rape and 
who were therefore given onlv supportive or 
svmptomalic treatment 

run vtiv 1 on r vtions and c onsi kv vtiv r 
Til] R VPV 

Of the aforementioned scS patients who en- 
tered the hospital for detailed investigation 
mil treatment, 2S6 were regarded as unsuit- 
able subjects for radical operitive procedures 
(lable 1) In most instant es inoperabilitv was 
accounted for bv fir advanced lesions with 
nutnstiMs and lor these patients onlv pallia- 
tive measure should be offered 1 lurtv <even 
patients, or 7 ^ |ier eent ot those entering the 
hospital for studv were re girded as hopclc-sslv 
ineipenble and in the absence of obstruction 
received no detinitive treatment Three ot 
these pitnuts had alre tele had colostomies 
|Hriormul prior to entrv \mong the more 
common eontramduations to operation relit 
me. to tlu m ojil ism vve re juilnumarv slekt.il 
or extensive he pal le metasta-e-- iseates reito 
v iguial and deosigmoulal tistuli or a large 
in ess tirmlv fixed in anil tilling the pelvis T he 
geiuivl eontramche itions to operation mo-t 
eoinmonlv e neonnUnd were in addition to 
the ordinate <>nts ie e ardio re n d v aseiilar 
dist i'e pmmoinrv tube re ul»s]s or pulnmn itv 
suppur Hit* 1 util otnsitv smh disorders m, 
simtv low tend mini ton dm to d>-m< o* 
Ole 1 id lit \ (p-evio s jn phfe e t«< 11 V 1 11 ii w.,) 

' 1 Ued s, ve re e how lv i h\ -atlVe ]„ 


TABIEI — RADICAL OPERATION NOT PERFORVtFD 

Caefl 


Not treated k? 

Inoperable— no treatment ad\ nett ST 

h aplomtnra laparotnme 7 

( autcrizntion radium or a n\ (in conjunction with 
cnlnetomj —8) S 

I ocal excision polvp 1 

Ceco«tnm\ 7 

Cnto-tom} 144 

Total 


dition several instances of multiple malignant 
neoplasms v ere encountered e g , associated 
adv anced caranoma of the cervax uten ov an 
breast, cecum, and transverse colon More- 
over, m 2 patients the presence of a cutaneous 
melanoblasloma with metnstases served as a 
contraindication to operative treatment of the 
rectal cancer Peritoneoscnpv was cmploved 
in manv of the«c ca«es and often proved to lie 
of valuable assistance in the final decision re’- 
garehng management of the case bv disclosing 
extensive hepatic mctastiscs or peritoneal mi 
plants, addenda indicating that palliative sur- 
gerv would be scarcelv worth while J h it the 
37 patients in the inoperable group were in a 
hopeless state is attested to bv the fact that 
12 or 1 per tent of them, died in hospital 
‘'even patients with doublfullv operable Je 
sions were subjected to cxploralort laparot- 
omv ITve of tlu-e patients had alreadv h ■»! 
simple loop colostonue- performed elsewhere 
at an earlier date One patient died of bron 
chopneumoma (necrops\ ) jollov ing cxplora 
linn onlv making an operative mortalitv of 
14 3 per cent for this small group 

\t the tune of ho-pital admission 7 patie nts 
e xlubited high gr ide inti -tmal obstruetion and 
cicostonn was ncee ssirv as an erne rgenrv life 
suing measure Ml of the-i patients had 
hojKles-lv inoperable neoplasms and ceeo- 
tomv for de compre -sum was tin onlv prort 
dure ju-tilied and it constitutes! a de-,HrnW 
attempt at rebel ot the ob-t ruction Inc os 
the-e patients dnd foliovang ceco tomv the - 
mal mg a ho-pital im>-iahtv of 7: 4 [nr cent 
Iwentv live pitn nts were treated ii\ s llr gi 
ei! di'themn, 1 mte ri-niion t p\ radmi t 
or eombinations 1. th< -< •’ge at- lb* e w is 
I hi-pital death uth tins to-ri of 

tre Him at , \ eels an, r t'e at me .t ' -> } » v , , 

e >>a }>\ !( I i J t O O" Ot] eoa — ro p,c 
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TABLE IL— CO LOTTO m OVL\ rOLTORMED 

r a— 

m int ttijr 4 

(Death beforr wxcod ne wcwvi tajr tlmto J 

b*r»tr*« t 4 jmt crrr'a loq) 

Pallatfre C'ij'tnrmr 

iw^ 

Bad n«i 4 

t-f'cst W- 4 -t» cpmUe bat krpaljr i»rUiUv^ 4 

I /r>l tr^ion apmbte — tncffire jj 

L>X*By i*r^*T»liW Ui hejwtie wtWw' P) 

AWcr*bttt carctnooiatovi 

OdctiI peril nwJllt doe t pcrknlkwi 
Total 

Mortally — j 4 per cret 

ropsv) While it b generally agreed tint thl* 
type of therapy fa Inferior to surgery It prob- 
ably baa a limited place In our armamentarium. 
Althoogh it 1* difficult to formulate the in- 
dirations for this conservative tvpe of treat 
ment weViayvempiovedUnDdeTcetaSnarnim 
rt*iKTMjiDu»t rated b\ thefollowingexamples 

1 Intenaive deep x ray tbenny wu o»ed 
in tumor* of undifferentiated cell type in err 
tain of the younger patient* who were In rea 
sociably good phnical condition and whose 
lesion* were not resectable because of maaslve 
invasion of the penreetal *tructare* but in 
whom distant metastase* could not be demon 
it rated In general the resalt* in these cajes 
were disappointing and the questionable abort 
extension of life compared with the time ex 
penae and discomfort attendant upon treat 
roent seemed to make it of questionable value 
The end result* were essentially the *ame with 
and without a complementary coloatomy The 
cmh advantage of the colostomy fa In the pres- 
ence of obstruction and tbe fart that the had- 
ing* at laparotomy are often necroan to de 
tcrauw tbe exact atatua of tbe disease 

2 In a few patient* with favorable lesion* 
who refused an\ tvpe of operati\T procedure 
these agent* were employed usually agxmwt 
better judgement since treatment of this tvpe 
can hardly be considered as curative 

3 A small group of patient* with tenau* 

f ihvrical defect*, or a bo because 0/ age or obe*- 
ty were tmht for aurgical procedure* wa* 
advised to hive this form of treatment. To 
our knowledge tbe best results achieved from 
the use of these physical agent* were in those 
patients with rather favorable or small oper 
able leston In several cases under nulium 


therapy tbe lesion was observed to dmrfnMj 
In size and subsequently when microscopic 
examination of the tfasoe was carried out by 
the pathologist (death sometime later from 
other cause— necropsy) the presence of Bring 
cancer cell* was debatable. In mite of the Ird 
tial subsidence In tbe activity of the oeoplavn 
the cC ideal improvement u most often of brief 
duration and anv favorable respome will u<u 
ally be but temporary In general all of these 
methods are porch na dative and they shook! 
be employed only a hen the appropriate surr- 
eal tbcrapv fa clearly cootralodkated 
In three instance* Iwopay material taken 
from what seemed cEnlcaliv to be a benign 
adenomatous polvp revealed the existence of 
a very early adenocarcinoma Each of these 
patient* wa* treated by complete exdrioo of 
tbe polyp with thorough cauterisation of the 
base While such treatment may lavohe a 
somewhat greater danger 0/ r ec ur rence tbe 
method has teemed permissible In these excep- 
tionally eariv lesion* in order temporarily at 
least to avoid a cokwtomv Obviously pa 
tients so treated should report frequently fnr 
check-up examination* In order to determine 
prompt! v the presence of any rectuTraee In 
r case abdominoperineal resection was nc 
cessitated 4 year* later because of recurrence 
following tbe local excision of the cancerous 
polvp. Another patient following such local 
removal later developed eariv card noma In a 
aecood adenomatous polvp but without recur 
rence at tbe nte of tbe original leakra The 
tame form of treatment was again employed 
In 144 cases simple loop coJovtomr only wa 
performed (Table IT) In 140 It was a pallia 
live operation performed for non resectable le 
sums whereas In the 4 remaining case* It coo 
stltuted tbe first stage of a proposed two stsgr 
rejection (method of Lockhart Mommerr) 
Three of these 4 patients died following tbe 
colostomy before the second stage could be 
undertaken while in the remaining caw tbe 
condition following cofoMotm was such that 
plan for a second stage were alwmdoned Tbe 
incidence of palTlat ve colostomy among pa 
tirnt* bovpttaHxed wa 77 S per cent The 
mortality foe cm pie colmtocm remains div 
tarbmglv high a* evinced bv the fart that 
there were 75 opera I i e death in 144 °1 <ra 
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TABLE III — OPERATIVE DEATHS TOI LOWING 
COT OSTOM\ 

With \\ itbout 
necrops\ necropsy 
No of No of 

Cau<c of death cv** ca<cA 

1 l’cntomtis— pelvic aliscess iti 4 < 

2 I’ulmomrj sepsis— pneumonia ilt 

lcctasis etc 1 

4 Cancer cachexia l 

4 Catxiiovascuhr accidents 5 

5 Pulmonarj embolism 1 i 

0 Pentomlis and pulmonan embolism 2 

7 Perforation of cecum (ad pnmarx 

carcinoma) i 

S Intestinal obstruction i 

9 Tulmonarj tuberculosis i 

Total 16 9 

144 cases, 2^ deaths, mortality , 17 4 per cent 

tions, a mortality of 17 4 per cent This figure 
is slightly lower than in the senes previously 
reported as, at that time, the mortality for 
colostomx was 22 per cent The causes of 
death are given in Table III As w ill be noted, 
mfection in the peritoneal cavity or the late 
sequelae of such infections accounted for most 
of the deaths w hcreas cardioa ascular accidents 
including pulmonary embolism w ere second in 
importance In the absence of obstruction it 
is doubtful whether colostomy adds greatly to 
a patient’s comfort When sex ere tenesmus 
or bleeding is present diversion of the fecal 
stream maj be worth while but w'hcther it 
should be advocated as a routine procedure in 
frankly inoperable cases is extremely doubtful 
Babcock is of this same opinion and reports a 
mortality of 30 per cent for simple colostomy 
in cases of far advanced rectal cancer 

Since in many instances the final decision 
regarding resectability must be made at the 
time of laparotomy it has been our practice to 
prepare carefully every patient of this type as 
for the complete operation If at the time of 
exploration an inoperable situation is encoun- 
tered, colostomy is usually performed utilizing 
the same lower left rectus incision for the ex- 
teriorization of the sigmoid loop in order to 
avoid the necessity of a possible second lapa- 
rotomy for the relief of obstruction at a later 
date Stone has suggested precolostomy in 
these cases, the bowel being implanted in the 
wound to be opened by puncture later if and 
when it becomes necessary With this expe- 
dient wo have had no experience In general 


T\BLT IV —RADICAL OPERATIONS 


Sex incidence 



No of casd 

Per ernt 

Miles 

164 

57 5 

l ennles 

121 

■1= 5 

1 otul 


IOO O 

\rc 

\f,e muduiu 

\o of 

1 cr cent 

.1-40 ind 

S 

2 S 

41-40 inci 

26 

0 I 

41-40 inci 


22 1 

51-60 inci 

q(y 

n 7 

61-70 inci 

S2 

288 

71-S0 inci 

10 

3 5 

Tot'll 

2S5 

100 0 

Oldest patient 
\ounpest patient 
\\crngc ape 

78 

22 

54 5 >cars 


TABLE \ —RADICAL OPERATIONS 


One staRe combined abdoimnoi>cnncal resection 269 

Two stipe combined nbdoniinojicnncal resection 5 

Colosloni) and perinea! excision 9 

High colostomj until penneal excision and anaslo 
niosis 2 

Total 285 

Resections performed in 56 1 per cent of cases 


with the known short life expectancy and the 
high mortality of colostomv in the terminal 
stages of rectal cancer, and the questionable 
benefits afforded by the operation, the trend 
in our clinic has been to employ it much less 
frequently than formerly After observing the 
subsequent course of many of these patients, 
one agrees with the philosophy of the late 
Daniel Fiske Jones (9) who urged removal of 
the tumor whenever possible since “the condi- 
tion of patients after removal of the growth 
and a colostomy cannot be compared with the 
physical discomforts, displeasures, and mental 
effect which follow's a simple colostomy' ” 
Radical resections w'ere performed in 285 
cases, or 56 1 per cent of the cases (Table V) 
Extirpation of the lesion w r as accomplished by 
means of combined abdominoperineal resec- 
tion in 274 cases, or 96 per cent of the re- 
sections Colostomy' with posterior excision 
w'as employed nine times and high colostomy 
followed by perineal excision and primary su- 
ture anastomosis twice While abdominoperi- 
neal resection is admittedly the procedure of 
choice for tumors situated at, or distal to, the 
rectosigmoid junction, nevertheless, in any 
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series of cares, a certain few lnstancr* 
will be encountered In which. the ruL of such 
a procedure Is unjustifiable and for these pa 
ttenU In poor genera] condition due to age 
obesit) or other rausowwrw compromise must 
be accepted Tbc 9 patients treated bv the 
Mummer* type of operation were of this type 
and had low lying lesion* and for them the 
more radical procedure* were cock dried too 
hazardous. It will be noted that this proce- 
dure Kaj rmploved In only 3 j per cent of the 
resected cases as compared with Its use In 6 6 
per cent In the series of cases previously re 
ported. That the Mummery type of operation 
is not a proper one for general use goes without 
saving In addition to being unsuf 5 cient>> 
radical In so far as removal of toe Icmph nodes 
invol ml in the zone of upward spread (s coo 
cemed the colotfonvv associated with this 
raver* tion has most of the disagreeable features 
of the sample loop or double barrelled cedoa- 
tcrm> employed as a palliative procedure It 
U djfbcnlt to care for because of Its rise and 
there continues to be a profuse discharge of 
mucus from the distal end of the divided bowel, 
and only too frequently a mucus perineal fis- 
tula ensues Because ot these troublesome fra 
tores In a small group of our own patients who 
had done well for sometime following this tvpe 
of operation, ire were prompted to remove this 
lower blind segment of bowel at a later date 
Such an operative procedure was also per 
formed upon 4 patients * bo had had the Mum 
merj type of operation elsewhere and Inter 
estinglj enough in a positive Ivmph nodes 
were discovered upon microscopic eaamj nation 
of the specimen removed In the group of 9 
patients treated bv colostomy and penneal ex 
vision there were 2 operative death* One was 
due to port operative hemorrhage from the pos- 
terior wound in an elderlv man who promptly 
jtHXumbed following a moderate blood loss. 
The other patient died from a residual sub- 
diaphragmatic abvcM consequent upon pen 
torutis after a prolonged hospital sojourn. The 
j patient* treated bv high temporary colos- 
tnmv and perinea] exriuon and anartomoris 
were so treated at their urgent Insistence to 
avoid a permanent col ostomy The fact that 
Iwth developed recurrences within a vrar has 
dampened oar enthusiasm for the procedure 


Five pa tknu were treated by the t» o Rage 

combined aWotmnopcriDeal resection. The 
technique employed was essentially that de 
vised bv Lahev and described in detail hr 
Cat tell There were 2 deaths, 1 accounted fir 
b) a severe around Infection and 1 from paw 
rooaia. This operation was elected under the 
foliowring circumstances (1) when in spite cf 
adequate preparation, at the time of operation 
there was still a considerable degree of large 
bowel obstruction (1) when daring the course 
of a proposed one stage operation, perforation 
icooentallj occurred in the lower segment fol 
lowing transection of the ngmofd (3) In the 
presence of a pelvic abscess due to a subacute 
perforation of the lesion drainage being inrti 
tuted at the first stage (4) when lapa rot oust 
was performed for the remora! of atenoe fi- 
broids and an unsuspected cnrdnonu cf the 
rectosigmoid was encountered, the meticulota 
preparation of the bowel ordinarily employed 
prior to radical operations on the colon and 
rectum having been omitted 
The remaining 569 resections were performed 
by the Miles technique the essential feat urn 
of the operation being the same for all cases 

details or oPEB-tnor 
1 Prdimtnarj frt^arah#* Patient* re- 
mained in tbc hospital on an average of 5 to 7 
dava prior to surgery During this time the 
nrcessarv supplemental e rami rations regard- 
ing cardiac status renal function etc, era 
made Nutritional disorders were corrected hr 
the appropriate therapy vitamin supplement 
being given rout I nelv Blood transfu»otr« wrre 
n*ed nberallj in order to Insure a bemogWin 
reading of at least 70 per cent- A low redder 
high carbohydrate diet was prescribed and na 
txent* were urged to ingot additional carbo- 
hydrates eg candv sweetened f nrit juice' 
etc between feeding*. Catharsis was initl- 
tuted by the administration of magnesium ml 
fate The dailv dose was ounce of the drag 
the crystals being diwohTd in 8 c«oc« of 
water and 1 ounce of this preparation was ad- 
ministered each hour for 8 dose*- If this proved 
too vigorous the magnesium sulfate perpara 
Uoc was given in half strength this regimen 
bong continued p to the claj poor to open 
tioo On this dav the cat Karst, wa* discoo 
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Fig i Permanent type of loop colostomy used in mop 
erablc cases The sigmoid loop has been exteriorized 
through the original main incision A small opening has 
been made in the mesentery of the sigmoid nnd a tape in 
serted thusdraiung the sigmoid well fonrard in the wound 
The peritoneum and fascia ha\c been closed uIkhc and 
below the exteriorized loop Two V or wedge incisions ha\c 
been made in the lateral skin edge The upper and lower 
limbs of the sigmoid loop fit into these notches when the 
skin is closed 

linued and paregone given in several 1 drachm 
doses, with a sedative (barbiturate) at night in 
order to insure rest This plan of medical de- 
compression was successful in relieving mild 
degrees of obstruction in all but a few in- 
stances In 5 cases persistent obstruction ne- 
cessitated preliminary cecostomj Surgical 
decompression by this means should be re- 
sorted to without delay w'hen it becomes 
evident that conservative measures arc inef- 
fectual Following cecostomy the definitive 
operation may usually be performed in 7 to 10 
days After a considerable experience with 
pentoneal vaccination by means of colibac- 
tragen (Steinberg) it has been discontinued 


Tig 3 The 5! in incision has been closed The centra! 
tongue of si in creited by the two V incisions in the Intend 
skin edge, has been drawn through the opening in the 
mesenterv of the sigmoid and sutured_to the opposite side 
A stiff rubber tube is also drawn through the opening in 
the mesentery ol>o\c the skin bridge, in order to maintain 
the sigmoid loop in position When the colostomy is opened 
several days later, the sigmoid is transected completely 
The final result is a permanent bridge of skin which sepa 
rates the proximal nnd distal ends of the bowel 

It now seems to be unnecessary as postopera- 
tive peritonitis is rarely a serious complication 
and when it does occur it is usualh the result 
of gross soiling of the peritoneum, and more 
effective methods of meeting such an accident 
are now available While no serious or harm- 
ful effects were observed from the use of the 
vaccine in several hundred cases, its use re- 
sults m considerable discomfort For the most 
part chemotherapy was not used during the 
period of preparation Early m the senes a 
small group of patients was treated with sulfa- 
nilamide administered orally or intravenously 
for 48 hours pnor to operation in order to 
establish a blood level of 8 to 10 milligrams 
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net cent If this drag is to be u*cd we now 
uefieve that it b beat admin titered Lntrapcri 
toocalJ\ at the time of operation (Coder and 
Jackson 8) Sulfaguamdine «i tried for a 
time and discarded \t present sactwyi sulfa 
thloiole u being given a trial In order to 
increase resectabilit) every patient not dearie 
inoperable was prepared u for the radical op- 
eration and the final deduon ai to the fea 4 - 
liffity and and ora of attempting remo -al re 
•erred until the time of the ceBotomy 
2 iHn/Mcsla Almost without xceplion 
a long acting spinal anesthetic (nupetcame 
i 1500 aqueous solution) wai employed in 
dcr-e» of it to 17 cubic cm timet en and pro- 
vided Weal operating condition*- Continuous 
spinal as recommended b\ Lemmon has not 
been used The nupercalne spinal usuallv give* 
complete anesthesia for the duration of the 
operation, or in long difficult cases at least 
throughout the abdominal part of the proce 
dure whereupon supplemental ane»tbeiia In 


means of inhalation anesthesia (cvdopcopane 
or nitrous oxide-oxygen -ether) is entire) ade 
quate for completion of perinea I excision. 

Short Iv before the operation f* begun in 
indwelling Folej catheter is Inserted and b 
allowed to drain daring the operation. This 
serve* to keep the bladder enrntj during the 
procedure \n intravenous Infusion of 5 per 
cent dextrose solution Is start cd in an arm xrin 
■i the operation hegins If neces'an blc» I 
or plasma maj be qulckK substituted 

J Okcrat a F xpl ora 1 1 on b first tamed out 
through a km r left rectus inewon menlv 
large enough to admit the examining him! 
The u»e of a sterile lubricant fadklates the 
exploration If the complete operation i to Ur 
performed the inaskm b then enlarged cm- 
udeiaid) If the case is judged to be inoper 
able and palliative coiostoim is thought bxB 
cated. a permanent t>pe of loop ctJosIcmr n 
made this same rnaslon being atDnrd Lcf 
such a coJeotoon the technique shown In Fig 
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Fig $ The end colostomy as it appears several months 
later The mucosa has become c\ erted and the colostom> 
protrudes a short distance bejond the level of the slan 

ures i and 2 has proved very satisfactory As 
previously mentioned simple colostomy is per- 
formed far less frequently than formerly, 
whereas more and more palliative resections 
are performed With greater familiarity with 
the operation, improvements in preoperative 
and postoperative care and in anesthesia and 
with the institution of a blood and plasma 
bank, this has become practicable without an 
excessive mortality Rectal cancer is now 
dealt with in a manner similar to that em- 
ployed for many years in dealing with cancer 
of the stomach In the latter lesion palliative 
short-circuit operations have proved well-mgh 
worthless whereas if resection of the lesion is 
performed even though neoplasm m lymph 
nodes, hver, or pancreas may of necessity be 
left behind, the end-results have demonstrated 
beyond a doubt, the worth of the procedure 
Similarly in carcinoma of the rectum, a few 
hepatic metastases need not contraindicate 
resection and even though complete eradica- 
tion of the disease locally is impossible, resec- 
tion is the procedure of choice Moreover, 
extension of the neoplasm into adjacent struc- 



Fig 6 The main incision is being closed with a senes of 
interrupted figurc-of eight sutures of No 30, stainless steel 
wire Both pentoneum and anterior rectus sheath nre in 
eluded in these sutures 

tures, e g , uterus, ovaries, small intestine, 
vagina, or even ureter or bladder often may be 
dealt with by excision of the diseased tissues 
The feasibility of extensive resections of the 
bladder in such cases has been discussed re- 
cently by Bowers Six patients with cancer of 
the rectum and heredofamilial multiple poly- 
posis of the colon and one of rectal carcinoma 
superimposed upon chronic ulcerative colitis 
required ultimate total colectomy, the rectal 
lesion being first dealt with by combined ab- 
dominoperineal resection Since many of the 
patients are elderly men not infrequently large 
inguinal hernias are present The presence of 
a hernia especially on the left adds immeas- 
urably to the difficulties in the subsequent 
management of the colostomy Hence such 
hernias are always repaired from within the 
abdomen at the time of the operation This 
plan has been eminently successful and to date 
no recurrences of the hernia have been ob- 
served The mam steps of the resection of the 
rectum are earned out as ongmally suggested 
by Miles (13) Following a trial with several 
methods of establishing the end colostomy, the 
most satisfactory one has been with the use of 
a small stab wound to the left of the main 
incision and well above the anterior lhac spine 
(Figs 3, 4, and 5) This incision is made barely 
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hand wound infection ocmn til too frequently 
tnd often with fatal outcome Correction of 
nutmumal disturbance* prior to operation the 

free me of blood or plasma transfusions, an 
aseptic technique In dealing with the divided 
bowel end*, the use of nonabsorbable an tore 
material and tenzpakna care In the closure of 
the wound will minimise this aource of diffi- 
cult) The use of the sulfonamide dray* In the 
wound has not firmed of value. Since the *ub- 
cutaneoca fat tolerate* these drug* badly the 
ok of them locally results in indurated wound* 
and delayed beating 1/ gross soiling or con- 
tamination of the field occur* during opera 
tlcm, d dared primary closure of the akin a* 
described by Collcr and \ alk (6) b indicated. 
Sfanflarty in second stage operation* when a 
colostomy b present, thb method of closure 
ibould he employed- In 5 instances disruption 
of the abdominal wound or evisceration neces- 
sitated secondary dosu re by means of through- 
and through silver wire suture*. The two fatal 
caws of around disruption occurred in associ- 
ation with general peritonitis in the terminal 
stages of that dlsease. 

Pulmooaiy complications while not the 
most common complications of the postopera 
tive period were nevertheless responsible for 
the largest number of death*, and were found 
to be the chief cause 0/ death In 16 of the xg 
deaths following the one stage operation. It ij 
our heBef that moat cases of postoperative 
bronchopneumonia develop on the ban* of 
pulmonary atelectasis, ana we are convinced 
that energetic treatment of the latter condi- 
tioo will minimise the incidence of pnetnnonla. 
Preventive measure* are most important and 
accordingly patient! should hare frequent 
dungesm position during the first few hours 
after return from the operating room. Care 
should be taken to see that abdominal dress- 
ings axe not tight enough to embarrass respfra 
tion, and morphine should be prescribed cau 
tlouilr in order to avoid respiratory depression 
and abolition of the coagh reflee. Deep breath 
big is encouraged carbon dkrride Inhalations 
bring resorted to If necewary In case reten- 
tion of branchial texreXicxn occur* special 
nanng care b 0/ great value since oatients 
must be made to cough frequently Trachea 
bctmchbl suction has proved to be of the at 


roost importance In mam caws, wbemi a 
smaD number of patients require braucho 
scoplc aspiration. There are few fields c i txrr 
gkal endeavor in which greater rewards ire 
obtained than In these preventive measure* 
against postoperative pulmonary disease. 

Pulmonary ernboEsm accounted for $ of the 
34 postoperative deaths and remains ooe of 
the most distressing problems in aWonslna] 
surgerv In none of these cases was dmkal er 
Idence of thrombophlebitis or phlebothrom- 
boss of the leg veins recorded prior to death 
Afore recently daring the postoperative peri- 
od the lower extremities of every patient are 
watched with the greatest care following the 
suggestions of Allen, Linton and Donaldson, 
and femoral vein interruption b carried out 
promptly when the Indications for thb proce 
dure are p r ese n L Thai far the results seem 
promising Furthermore it U to he hoped that 
future advances In the understanding and rue 
of heparin and dicoumarin may serve to ml ace 
the incidence of thb dreaded compHcatioo 
Compfl cations ref era We to the genitourinary 
tract were quite frequently encountered but 
fortunately were not a common cause of death. 
One death was due to septicemia which wt* 
thought to hare had Its origin In the urinary 
tract. Urinary tract infections are <fbtre*ing 
and often recalcitrant to treatment. Ascxm- 
ouslv mentioned thb b ondbumlr not doe to 
a neurogenic disorder of the bladder mice tbc 
nervous mechanism of the bladder has been 
demonstrated repeatedly to be Intact follow 
injj operation. Undoubtedlv the act of mtcfu 
rition b somewhat disturbed «od Impeded due 
tolack of the support ordinarily afforded bv the 
rectum and perirectal structures but maT bees 
pected to return to normal with the closure of 
the perineal wound A number of the male 
patients with Incipient prostatrsm develop 
Hminl man i/e*! aliens of thb disease daring 
coovalescro re or later Transurethral resre 
tkm when ndicated has Yielded excellent re 
suits in such cases. There were 3 cares of pm- 
neal urinary fistula In this compftoritoo 
was noted ear) m convalescence and waspre 
sumatJr due to injury to the ureter or in rive 
ment of It br nropfavn. since the prim ** 
fiDed with a large t roor mass at the time of 
operation It wa hoped that spoil tanccra 
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PROLONGED INTUBATION SUCTION AND DEFERRED OR 
DELATED SURGERI IN TREATMENT OF MULTIPLE 
ADHESIVE OBSTRUCTIONS OF TIIE SMALL INTESTINE 

k. 5. CRIMSON MAX, F-A-CS^aadG B HODGE, MJ) Dor ham, North CntJU* 


C LINICAL and erpcnmental studies 
have greatly Improved the treatment 
of intestinal obstruction Prompt 
snrgical intervention coupled with 
decora prmioo has remained the most effec 
ttre method of management in patknti with 
acute obstructions who present evidence of 
peritoneal irritation or bowel strangulation 
The development and Improvement of the 
intestinal intubation deoompreukm technique 
has made possible the relief of ocamonal slm 
pie acute mechanical obstructions without 
surgery Technical difficulties encountered in 
the auTgical treatment of patients obstructed 
in postoperative or Inflammation multiple 
adhesions have furnished a strong stimulus 
for the further utilization of these non opera 
live method*. The dangers of delaying sur 
ger\ br tbe employment of nonoperative 
methods were recognized and emphasized in 
eari> surgical history Recent surgical liters 
ture recommends that If progressive decom- 
pression is not noted within 14 to 48 hours 
laparotomy should be performed 

This report Is stimulated In the successful 
treatment of multiple small bowel obstruc 
boos by continued n cooperative decompres- 
sion under circumstances that would have 
made surgery difficult Tbe authors do not 
propose to abridge the rule that operation 
should be prompt if decompression Is delayed. 
They wish simply to present for consideration 
tbe possibility that m exceptional instances 
prolonged efforts at decompression bv in- 
testinal Intubation ought be effective. ‘MmlUr 
experiences hive been encountered bv other 
surgeon* but these have not to the authors 
knowledge been emphasized in tbe literature 
Since the development of the modem methods 
of treatment of Intestinal obstruction has a 


definite bearing upon this subject, the Etera 
ture will first be briefly reviewed- Tbe rerenlr 
of 7 patients who presented Interesting man 
agement problems will then be presented iM 
discussed 

the develops cct or Tin; kodejln soiciru 
TZE-mnnrr or lvtesilxal otsTiocrmx 
The current methods of treat meat of In- 
testinal obstruction have been the outgrowth 
of a long period of development 0/ Ingenknj 
therapeutic devices. Earlier treatment was 
largely medkal and with little success. Abet 
cromble (1830) giving an excellent desenp- 
tioo of the symptom* and postmortem find- 
ings in various types of obstruction, fist* the 
aids In treatment as blood-letting tobacco 
Injection! or infusions, application of coll to 
various body surfaces cautions use of purya 
tires oral administration of r or r pound* of 
crude mercury and then If the patient appears 
to be sinking free use 0/ stimulants. Octa 
aionai feeble efforts at surgical treatment ire 
meotiooed Dujanfln Beainrretz (i8S6) dis- 
carded the use of mercury became esperi 
meets had shown that it did not descend to 
bulk but rather penetrated iknriy globule 
after globule Tbe fordo g of water Mirer 
water or air through rectal tubes Into the 
colon was described The efficiency of tbe 
Deocecal valve that plars such an important 
rbie in modem treatment was emphasiaed- 
X Older purgatives were recommended \s s 
last rcwct puncture through the abdominal 
wall anil aspiration of distended loops of 
bowel were employed The use of the rectal 
exdtator which dales back to 18 j 6 and which 
employed faradlc or galvanic current between 
th^ red ora and the abdominal wail was favor 
abh eooswkrcd He then adds that when tbe 
vomiting has been quieted bv Iced drinks, the 
pain aDenated bv sobcutanetmi morptooe 
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SURGERI GYKECOIjDCl AXD OBSTETRICS 


intestinal Intubation In iSo The author* art 
of the o^xnkn that the Intubation treatment 
was of great value fn avoiding operation in 
manj patlenti and In reBeving distention be 
fore turgery in other*. Operation era* earned 
out within 24 hour* when mesenteric vascular 
interference was respected oe a hen patient* 
were *ern before marled dtitentioa The *u 
thora report an mtrall mortalitv of 199 per 
cent ana feel that the n*e of auction drainage 
particularly Intestinal Intubation wu largely 
responsible foe thl* low figure Abbott (a) 
(1041) reviewed the diagnostic experimental 
and therapeutic uses for the Milky Abbott 
tube and illustrated It* value a* an mid in the 
surgical treatment of Intestinal obstruction. 
Sixteen patient* with paralytic ileus were 
treated with 3 deaths, ‘-even tv four patient* 
with mechanical obstruction* of the small in 
testine were treated with 5 deaths. Twenfi 
seven patients with peritonitis and obstroc 
tion were treated with 6 deaths. Ldgh and 
co-author* (14, 35 in 1940 and 194a) com 
binlng the use of the MDler Abbott tube with 
sargerj in most patients, report 77 paralytic 
obstruction* with a 6 3 per cent mortabty 
and 133 mechanical obstruction* with a 4.6 
per cent mortality Three of their earlier re- 
ported patients required 3 5 and 7 day*, 
respective 1} before decompression war ob- 
tained Much more prolonged conservative 
treatment was carried out in the care oi the 
occasional patlenti with obstruction and peri- 
tom tlf. 

Schllde, Bargeo and Dixoa report the re 
*ah* of conservative treatment in 43 patients 
with simple small bowel obstruction as com- 
plete relief In 23 and partial relief in 10- Five 
patients were discharged without operation 
because of complete rebel Emer g ency dt 
compression war required In 8 Elective sur 
gleal procedures were performed in 3 There 
authors feel that In low grade obstruction the 
amount oi time spent with cooservatrve meav 
ures ts optional but that in high grade ob- 
struction without improvement forgery should 
be performed within 2 to 24 hour*. 11 lodge tt 
<1942) reports death in 8 of 56 patient* with 
mechanical Intestinal obstruction treated 
without intestinal suction Nineteen patients 
were then treated with intestinal suction, with 


1 death lie remmanzes the mortal! tv rtitl*. 
tics of other author* and reports an averace 
mortal! t\ reduction from 1 3 [wr cent with- 
out intestinal recti on to 7.9 per cent with 
intestinal suction Glenn (1941) reperti fa 
tesUnal intubation treatment of 33 patients 
with mechanical obstruction with 6 dmM 
In Tt of there patients, no surges) was car 
ried out 

Mchlttrick (194*) reports a greatly dc 
creased mortality in the treatment of aroall in- 
testine obatructroo finer the use of the MUItt 
A bbott tube. It wa* employed in 20 patient* 
and reached the small bowel id 10 AH bat \ 
of the patients were operated upon. Early op- 
erative Intervention m patients where ob- 
struction history is not longer than 24 to *A 
hours wa* employed Wangensteen (41 la 
1942) cm philtres the importance of deccsB 
prrssion bv suction drainage 0/ the stomach 
and the *maB bawd in the rebel of distent*®, 
and in preparation for surgery The mortality 
rate from the treatment of obstruction of the 
small intestine he believe* wiD be further 
lowered bv improvement in aargkal care and 
technique Including the tree of aseptk anasto- 
moare arxl enterostomy (43). The dangii d 
delaying surgery In patients with strangub 
tion obstructSoc by prolonged use of fotuba 
tion wa* strongly emphasized. Dermre a ad 
Brown haw more recently summarized the 
work at the University of Minnesota Sup- 
portive therapy and constant suction through 
a Wangensteen or a MHlcr Abbott tube wu 
started on all that ended patient*. If the tol* 
tailed to pare into the small bowel within 
boor* or if satisfactory de comp ression wa* net 
obtained a catheter enteroitomv wt* then 
performed. 1/ subsequent) \ the obstruct*® 
failed to relax, elective exploration was under 
taken Tatient* with signs of peritoneal b 
ntation were explored regardless of the degree 
oi distention Ihtre anthora report no re- 
cently treated obstructions. Successful con- 
servative therapy was employed with the 
Wangensteen tube in 13 patients mod with the 
MffleT \bbott tube In \ The MtOer Vbbott 
tube 1* now used routinely on all case* of ob- 
struction 0/ the small intestine In most in- 
stance* it 1* used by these autixws 
aid to turgerv 
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intub*tk*i idrtpnte fluid rejil* cement, frequent 
biood t runic* loos, tad adequate vitamin tuppfe 
merit ere gl-ren. Th# patient ha* been IoGot rd 
B month* wfthowt rccurrrnr* o f obttrcctioc or 
dirt entice- 

Tha cue filnrtrate* the longest period of 
time employed by the authors between the 
intestinal intubation and the devrlopcDcnt of 
definite symptoms of progress! fe decumprc*- 
con. Such persistent efforts at suction tie 
compeeulon without the additional aid of an 
enterostomy could be Justified oolv under un- 
usual drcunaUncev If employed cootlniKna 
observation for figns of Inteitinal strangula 
tion or Impending perforaboo b necessary 
The record b presented becaoae it flluttrates 
the difficultj of det ertnlning any definite period 
of time beyond which conservative manage 
roent mutt be aupplemented by aurgrn 

C ase i II t\ Thi* $4 ) ear old whit* male 
weighed J05 poo n da. Fifteen > ear* before admkaion 
Vh urinary bladder «» ruptured daring an a«to- 
BObOe aeridrat. FoDowfcg scrgicsJ repair wrinary 
• ndfrtal drainage through a lower abdominal wixoxi 
pen ktnj form* ymontha. Ten) ears befoeeulrnmion 
be recti ed several shotgun wound* about ti# right 
hip and lower abdomen. Between that rim* and tbe 
present admktloo p* tales* vomiting occurred on 
tereTxl occasions after orerea tin*. Fou dav* before 
admission b* to an urrasaallj' large meal Three 
boon later cute cramping mkWptjrartric pain de 
\ eloped. Srmptofn* peniaed and be » »* referred 
to the medical serviot with tentative dhgncwh of 
acute cholecystitis. Examination revealed a "lower 
abdominal wall that m largely replaced by denre 
K»r tissue defect- Some generafiied bdxniaaJ ten- 
dtxnts# » *i present. \n ray film cf the abdomen 
showed no visceral detail becauae of t be obesit ad 
faulty technique. During 3 da of medical ob- 
*ers poo ran king, cfirtentloo, and feerrated ab- 
dominal teodernes* persisted Enema return* con- 
tained Ettle fecal material. Roentgenogram t tha 
flme *bowed datectlDu 0/ several loc^rs of rmall 
intestine (Few. 3) A barium enema fiHed the colon 
w H. InlertmaJ Intubation wa* begun. Ten boor* 
latte tbe tip of the tab* Ur tn the wpper fefenum. 
At thi* time the pooe manageme t w*» further com 
pikated br lb* feeding of routin* b*riam aval 
ordered earlier br error Some of th* barium wa* 
roCCewfsBy ajpfrated through tba rertfeo l be ad 
some of it entered and rmudlaed th* proximal dk- 
tendedloop. Th* tip of the Miller Abbott tube had 
followed th* barium Int tbe proximal dilated loop 
within 5 hems. Tber* it remained *rrr,trd with 
Urge dntmded loop* of bannm filled »mall bowel 
beyond it. Some of the bamnn paired on through 
these dJrteoded segment* In th* r-ert 4 hour* to 
reach the colon (Ft*. 4) Suet loo wa* coot (need 4 


ta ore day* durlngwhlebt few *0* flat wand 

amount of (teal material pr*td with revested cm- 
maa. Drrteatioo by thh Inc* aswefl rrtw. j Th* 
wetkm * a* damped ofl and tince tb* j*t«i tol- 
erated Ikfrid* and a soft diet writ th* tshe rn 
reiuoird. Three daja later b* was iFtwhirgol rik 
tartrorticra that aoft or liquid dfet b* owtaa*^ 
ftw t lean month. During the period cf the ont 
1 mt»t tab* experienced no *)mptoe«jcf*Mjmij*l 
dkeomfort. 


Thi* patient became of the scarred abdom- 
inal wall and maried obetlty mould have beta 
a difficult technical problem for utrgkal treat 

ment. Hi* obstructive aymptoma were inter 
mittent bat progreanve over 7 days until he 
pteaented maxkrf dittentkm and a modentrtr 
tender abdomen Intubation ni loccrwIaJ h 
reaching and deaKnpreaamg only the proximal 
loop of distended intestine Contlnwd w 
tlon maintained over a period of 6 days al- 
lowed the remaining partially obtt meted lorgs 
of small bowel to decompress themselves so 
that by the 7th day the patient could cat t 
liquid diet and continue regular bowel nw\e 

menu. This record also Illustrates the diffi- 
culty of determining tbe degree of ofittroftwc 
bv x ray evidence of small bowel dotentlaa. 
A portion of tbe barium meal given by error 
early in tbe suction treatment traversed »cv 
era! distended loop* and reached tbe cecum 
within 24 hours. Decomncesdon of there 
loops was complete 4 davs later 


Casa 3 C B Thh 17 year otd white bdlI* Wi 
aa ppendrctomy j eet* before admfeuoo. Sernt 
crmrapoif abdominal pafe a**oelated with marea. 
vemitinf and dlrtentloo dertfcr>ed. 11 ws* tt- 
f erred to this hospital 36 boars later Eanriaitb* 
revealed marled dirteallon and tymjway. molente 
periumbUfcal tenderoe**, and definite borboev gmuc 
An bdomlnal -ray film demoortrated »rrcnJ Ixv* 
0/ dilated small Intestine fH*- j) A ilUer Ahtoft 
tab* was passed within 4 boors. \t jd boon ft h» 
progressed II I t the Jdanam and h*d eflect ' 
dfcucu p rarioc of n bat 004 cf the dwtewled hrf* 
Tbe tube aJtlwagh it rema hied arrested b the njM 
upper quadrant, was kept fa plat* 4 daes with coo- 
tm»«d suttioo (Tig. 6 ) Daring thri time hqof 
oral feeding* ere given end ga pared rrgnUri 
through tbe rect ra. Two da liter th* drtteo fel 
loop of bowd bej ood Ltw arrrUed iHDer tbbotttab* 
ckcom prated *po*itaneoa\tT Thin b*rfu «3 I*>ectro 
throat tbe tabe rewhed tbe ctcom within 7 
hoars. Soctijo was drreootmnrl. Wbn tbepatwst 
left tbe hcxpfta] he wa taferstmg Dqsld (betwe* 
If bm* rince eaten regular d*rt foe period cf 1 
nvxiths without dlfSrnhy and ha* gained J 5 p«cr<u 
la weight. 



tig i Case i Distended loops of small bowel beyond 
arrested Miller \bbott tube 5 da>s after intubation These 
loops ha\e remained approximate^ the same size since 
intubation The barium in the cecum is a residual of the 
colostomy barium enema 

This case represents an acute obstruction 
occurring 5 weeks after an appendectomy with 
relief of the major portion of the distention 
within 36 hours One loop of small bowel be- 
vond the tip of the Miller- Abbott tube re- 
mained partialK distended 6 additional days 
and then collapsed spontaneoush During 
this period of time oral feedings were given 
and gas passed regularh through the rectum 
I his observation confirms the conclusion 
made in the discussion of Case 2 that a loop 
of small bowel although distended, ma\ per- 
mit the passage of intestinal content 

C vst 4 \\ If This 27 \ear old male nai rc 

admitted 3 dues after an appcndcctomv How el 
moienicnts and gas passage had diminished during 
1 da\s and then stopped mtireK Severe cramping 
abdominal pain developed 14 hours before adnns 
slop examination rev cak'd abdominal distention 
and temlerni ss Intestinal borbore gmus was present 
during the cramping pains \n abdominal x-ra\ 
picture re\e tied one moderateh distended loop of 
sin ill bowel Intestinal intubation was accomplished 


Fig 2 Case 1 Ad\ ance of the Miller Abbott tube 9 days 
after intubation showang for the first time some definite 
decompression of the distended small bow el Decomprcs 
sion and relief of the obstrucUon were complete 6 dajs 
later 

within 24 hours Distention was relieved during the 
next 48 hours and the tube was removed The pa 
tient tolerated a soft diet, passed gas readily, and 
2 davs later had a natural bowel movement There 
has been no recurrence of svmptoms of obstruction 
in 14 months 

This case represents an earlv mild post- 
operative adhesive intestinal obstruction that 
responded quickly to intestinal intubation and 
suction employ ed m the conventional manner 

The first 4 case histones illustrate the con- 
servative relief by intubation suction of mul- 
tiple small bowel obstructions produced by 
postoperative or inflammatory adhesions The 
variations, both in the seventv of the obstruc- 
tion and in the duration of the suction intuba- 
tion preceding decompression, support the 
opinion that conservative management mav 
be limited onlv bv the developments encoun- 
tered in the individual patient Svmptoms of 
compromised bowel viabilitv demand imme- 
diate surgerv Failures either in the mtroduc- 
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« Case I-oofu W dutradod mD alrKM pre, 
cml 7 days after the enact af oJj*irocti rytivftnt m 

705 pouad fatten L 


tioo o< the tobe oc In suction decompresaum 
niter intubation mat also require surgert 
Tlie importance of surgen In tbe treatment 
of Intestinal obstruction is fuDv rccogruird 
The principles governing tbe conventional use 
ol emerpmo surgerj have been developed in 
the Eterature review and will not be amplified 
The principles governing the use ol elective 
surgery alter successful intubation decom 
prrtsoo will be illustrated bv 3 histories. 

Casks C D Thu jS ra otH hit worn* 
admitted j >r»rt ago eom^ioMif ol crampm* b- 
dom osl pain od occasional movt ami omrting 
biting 3 eft* T ent jeare earlier byaterec 
tom had been perforated od /otkmed a J cars bi 
cblecv t retool od pnmdect m T et 

ears *fO v mp4 cm of partial intestinal ob-metm 
led t eapforatloo nd di woo of amcroai die 
t*xr» The patient remained rrlatnch free from 
4>4rwrtk symptom* until the percent l tick 
Earn (nation mealed moderateh distended b 
doom ith t c4d opera bo* *car od *mafl 
Mitral hernia Roentgenogram coobmx-d the dug 
of rratll bo* l ob^rvethtf) I tc’lmtl ml ha 
tioo a> ttcomplf'hed v *ocUuo rrfinrd tbe dr4en 
tma in 3 Ja>a. \ barium -raj Uod> as then 



Fig 4 Cam l krroi <J (U Miflrr VLUat tabc 17 
hnara after btnxhutloa. Barham badi ertredy frvrt 14 
heart nrWi bn fair* ora datendrd win bad l.f> 
Soaa of tbe barbta baa reached Ibe coin*. 


Intenweted as demonstrating rompJrle oietrac 
tioo A laparotomy »n performed. Serrtsl deny 
adbrdooj located pproiimatrir feet boar the 
Ileocecal ralre ere divided. The eotral krah 
*ai repaired 

During tbe nest 4 month* amerous mild at tad* 
of cram fxng abdominal pain occurred. Ooe of they 
lUcks became progremii rly more term dnrfag it 
boura and tbe pa tiro t returned wrtW trader (bv 
tended abdomen Suction Intubation ureadil)K 
CDmpbshrd and tbe distention 11 phi refleird h 
J da> Si taptoms suinilrd lot 7 month* aad thro 
recurred mild Intermittent t lack a SI* manth* 
later severe atuck bated 48 boars and brought h«r 
b} the hoapful Tbe dntentioa and rranjenj 

fmins rereadDyreBeiedbyaoctsonlot batloahat 

recurred take after removal ol the t be It 
00)/ after Ibe third Jat ballon, coolmard da *, 
that obi tract nr e jrmptoar* nbdded. 

Tbe paUrat (or 3 awitb* tsprriencrd w' J 
e7»t-«odr> ol MUrua b>lonuaal pain and drUrat*^ 
She then ret rued ah ob> tract ire ) raf*ncr* Li-t 
mg 5 da Modrrat dntrntloo detanodraw 
by uminatioo aad by ny J tabatsoa p re 
lief m da ildH bdornlnal pala |*rv*U*l 4 
mnotb* and then another severe tuck laitrd Jt 
boor* I t bat wn dunog tbe first J da cl th>- 
ho«p*taJ adat. no accompli Wed relief of mptoas* 
knot bet nploca tor) U pare* am ads i-rd t de - 

t rnnnc briber or aot lateral amlno w c , r ~ 
be performed \dbr~*wcs ere prrvnt tkrnctVot 
the bdoroen ith approximately 8 feet d the trt 
mmjl iVdis llomly u of rdjaanesteoM 
ing dhevn. peocrM Mao adbeJoas rre di 
ml small rntral herau agara rcfuW'i 
i rrrtken from raplim> rvaitbiord I hough the t 
■with* that ka aoa elapsed since the |irucr*Me 
as carried out 


Fig 5 Case 3 Numerous distended loops of small 
intestine 36 hours after the onset of symptoms of intestinal 
obstruction and 5 weeks after appendectomy had been 
performed 

This patient illustrates well one of the most 
difficult problems encountered in bowel sur- 
gery Surgery alone, intubation alone, and a 
combination of intubation and surgery have 
all been used in treating her various attacks of 
obstruction The patient was decompressed 
by intubation seven times Each of the three 
operations revealed an increase in the extent 
of involvement of bowel or adhesions Each 
operation probably also contributed toward 
the formation of more adhesions Resection 
or lateral anastomosis should have been per- 
formed during the first or second exploration 
Conservative treatment of subsequent ob- 
struction will be continued in the case of this 
patient if it is possible 

Case 6 L B This 52 year old white women had 
first developed a small ventral hernia after an ap- 
pendectomv 14 years ago A supravaginal hysterec- 
tom) was performed and a repair of the hernia 
attempted a year later The hernia recurred and 
gradunlh increased in size Tour years before the 
present admission the hernia was successfully 
repaired 


Fig 6 Case 3 Arrest of the Miller-Abbott tube 4 days 
after intubation Rebef of distenUon had been accom 
plished w ithin 36 hours in all but one of involved loops of 
small bow el This decompressed spontaneously m 48 hours 

Three }ears later attacks of cramping abdominal 
pain, vomiting, and distention began The first 
lasted 1 week, and 1 month later a second lasted 4 
da\s Both were relieved m another hospital by 
suction through a duodenal tube Four months later 
an attack became steadily more severe during 12 
da} s, and she was referred to this clinic Distention 
and h\ peractive small bow el peristalsis were evident 
\-ray examination revealed man} loops of dis 
tended small bowel \ faintly calcified curved sau 
sage-like mass of undetermined etiologv was demon- 
strated in the pelvis The tip of the intubation tube 
reached the upper jejunum m 12 hours De- 
compression occurred m 3 dajs and 1 day later 
diagnostic barium was injected (Fig 7) It passed 
on mto^the colon without difficulty Clear bquid 
feedings were well tolerated, and the patient was 
discharged 

Symptoms of cramping abdominal pain recurred 
and brought the patient back in 5 days again dis- 
tended Decompression w ith a Miller-Abbott tube 
was easily accompbshed Exploration was advised 
because of thelmcreasing frequenev of the attacks 
and the x-raj evidence of a foreign bodv Numerous 
firm fibrous adhesions matted the ileum and lower 
jejunum together The upper jejunum was mod- 
erate!} dilated ^The operator freed man} of the 
adhesions and resected one doubly kinked portion 
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Fi* ; Cm* Sucmdsl dttwoprtKlt* of »H bn* rt 

4 diy» «ftCT i»tnb*U» fa p*t*nt ah po*toprTsU 
<Arttroct» Rirfcjm TiMhs>K iWnlcra* »I Ihr lip of I be 
tib* p««*«l is the coian rr»JJy Vrro* I kWh 
pirtfaUy c*Jrtird nu« drtwwistntrd bier br oprr*(in« to 
I* ban 4 t 

of the ppeT ileum \ turn Itghll curved n« 
measuring 3 era I imct ns ra length and j Ci tirneten 
1 Jia meter « kuemted the hunen of the lu»er 
Qeum od rmmrd The net oeiftn of thh beaoj 
cuuld not be ihtcrmined Thu |«tient ha do 1 * re- 
mained free Croc* bstrnctrve ytnptotm rouetbs. 

Tht» history illustrate* the relief of two at 
tack* of intestinal o bat rad ton bj auction 
through a duodenal tube and two La Miller 
\bbott tube intubation The increaamg fre 
quenrv and aeventv of attack* and the x ra> 
demonat ration of a foreign bod) made elective 
exploration ad -taalilc Mi inteatinal beanar 
wa remo xd and a doublv kinked *e\erel 
constricted aegroent of ileum wa receded 

C MI ? \ P Fh h 6 5 ) ear okl hjt inmn m 

t red the ho-prt»l cwB[Jamixrn ot namea and kci 
** ocal onming lor l and rr>- falum nal 
ersnrpmg jwlm (or d* T ty (our year go 
the term and one os a had bn mrv ed M«U 
tuck of mrnea orartm*. and bdom nal pam 
beys j ram g» rvt a cotta I t ikiwttw I 
vbortrr mtmaK "be xphwnt t notbet fa"- 


pfUl 4 month-, before thh bakdoc and *r»m] 
adhesions ere dry Idol 
1 u earn* tioa reiea led nsoAratrly tffjradrj b 
Atmen I tribal Ixirboeygmus n pcr-r*L ti 
bdominal -n picture draorrOralrd mxlrjjk 
tiaUtloa of several loop* of amall interior (Fit ft. 
I test nal In tuba tarn «n readily aceucapJ^hrd 
Soctioo continued (or j dart ttbecndef hxi 
time one unaD loop of terminal fleam renwlaed £*- 
tended- I jeeteti hpfodof (alW t ad ante bt tUi 
loop oe t reach the ctcura (rif- g) Ex^jotln 
aaa d (sed. firm adbodom bound IngrtbeT 
the entire length of Lhe small intestine One arotrh 
linked Bia>< of adherent unad boaei npisnf 
la the n*bl toaer qaadra t Uilalatioo prtvat 
bove nd collapsed boart led firm k. A* tiro- 
es OAlocny performe d . The Miller \bbott txhe 

*« remosed 8 dart hter Thk pa tint has do* 
been relatively free from sjmptotas during tW 
} cart that ba rlapaed *J nee opera tloo. 

ThLa cate hut on HJoitrafes well (he occur 
rence in a genermlixed adhewve proem of ■ 
local area of aeverch klnkeil boar! that frur 
glvw symptoms for many years and that frr 
quentiv cannot l>e rebeved by intestinal In 
tubatkm or by nmple dividon of ailbevtrrt 
Thb form of cJjtt ruction u best treated br re 
section or lateral anaatomotb. Recoputxm of 
thu (}7>c of pathofopy before exploration h 
diffnrult. Individual judgment mutt deter 
mine whether patient* with rapid!) recurrtn* 
attack* of obstruction ihoold be explored after 
partial decomprrwion a* In thl* patient or 
•ubjected to more proioofied and repeated ef 
fort* »ith mtuhat Ion therapy IfHrttiveer 
ploration ta con tern plated tbe preoperaliyr 
decompression ma) wdl l>c left incomplete 
and the residual partial distention u«ed a> a 
guide to the most troublesome point cf 
ol At ruction 

SlUU \R\ 

Ibe management of pattent with multiple 
postoperative or inflammator) adhedon* cf 
structing the continuit) of the small idlest far 
t difficult The re dewed bterature ha* eov 
ered many of tbe advantages of auction dr 
tompersdoo therapy in all varieties of small 
bowel obstruction. In general jatlenl ho 
present vmptora* of a *t rangulating olntruc 
lion are explored mmedtatr!) Decoroprrs- 
«oo is employed only during tbe short time 
required for preparation for operation, or a 
an aid to poMoiwralivc management T* 


Fig 8 Case 7 Distended loops of smallinlcstmc pres 
ent 24 > cars after a transalidaiiimal hysterectomy , 4 months 
after exploration for small bond obstruction, 24 hours 
after recurrence of symptoms of acute obstruction The 
Miller \bbott tube is seen to be entering the duodenum 

tients with so called mechanical obstructions 
and without evidence of strangulation have 
been treated bv van ing combinations of con- 
servative management and surgery The 
trend of opinion seems to be swinging toward 
exploration within 24 to 48 hours unless in- 
testinal intubation has instituted progressive 
decompression Occasionally patients de- 
compressed conservatively have then under- 
gone elective exploration to determine the 
etiology of the obstruction 

This report has been stimulated by the im- 
pression of the authors that certain patients, 
in whom a previous operation or abdominal 
inflammatory process has given presumptive 
evidence that the multiple obstructions pres- 
ent are a Tesult of adhesions, may warrant 
longer or repeated tnals of intubation decom- 
pression They usually develop distention 
gradually and have occlusions that are less rigid 
and more amenable to conservative treatment 
than those encountered in other forms of m- 


1 ig 0 Case 7 1 xtuisivc decompression y days after 

intubation One loop of tcrniinnl ileum remains dilated 
1 ipiodol injected through the tube demonstrates a com 
pletc obstruction \n exploratory laparotomy uas per 
formed 

lestinal obstruction Surgery in these pa- 
tients, unless resection or lateral anastomosis 
is possible, mav fail to give lasting relief and 
may increase the number of adhesions Tem- 
porary decompression either by ileostomy or 
byr intestinal intubation has frequently al- 
lowed a spontaneous re-establishment of 
bowel continuity 

The length of time that may r be safety spent 
in efforts at conservative management under 
these conditions has not been clearly defined 
Ihe chief danger of delay is damage to the 
circulation of distended loops and perforation 
Toxic factors do not seem to play a r 61 e until 
■viability is lost Careful and repeated ob- 
servations should give w'arning that the so 
called simple or mechanical obstruction is 
changing to the strangulation tyqie Imme- 
diate surgical intervention should then be in- 
dicated If evidence of this misadventure docs 
not appear, it is possible that high grade ob- 
structions may undergo spontaneous decom- 
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pfc«ion even though Intention ma\ persist 
longer than the conventional 24 to 48 hour*. 
Careful control of the Mate of circulation and 
nutntioo of the patient hr hematocrit or 
hemoglobin readings, and frequent determina 
tiora of chloride* carbon dioxide combining 
power plaima protein, and nonprotnn nitro- 
gen and adequate supportive and replacement 
therap\ has made this prolonged conservative 
treatment possible 

The record* of 7 patient* that Illustrate by 
the treatment emi>lo\ed various a*pect» of 
thl* problem have been presented Prolonged 
treatment of persistent distention and ohstruc 
t Ion as Illustrated b\ the first patient is prob- 
ably warranted only under unusual circum- 
stances Earlier decompresadan might have 
been a chic led b> supplementing the Intuba 
lion treatment b\ an aseptic enter oat only 
The ad 3d and 4th patients represent a more 
con\TOtKmal form of prolonged conservative 
treatment In which the Miller \hbott tube Is 
of unquestioned value Case 5 illustrated the 
limitation and Cases 6 and 7 the value of 
combinations of intubation the rips and 
sttreers 

coHtxusicwrt 

Decompression bv Miller Ybbott tube in 
testlnal Intubation and suction ts an important 
therapeutic aid in the treatment of intestinal 
obstructions produced Irv multiple poMopera 
tl r or inflammatory adhesion since the 
etiology of the obstruction can lie determined 
by presumptive evidence mans patients sue 
cessfully relieved b\ conservative means will 
not require an elective exploration. Some pa 
tients relieved conservativeh mas require 
exploration because of rectrrri r st tacks The 
period that mas be erpedlenth used In efforts 
at conservative decompress) on in this type of 
obstruction must be determined b> the dc 
vclopraent* in each patient and need not be 
defined bv a con vent weal time lirnit- 
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PECTIN SOLUTIONS IN THE TREATMENT OF SHOCK 

KARL A MFA FR, M D , 1 ACS, DONALD D KO/OI I , M D , HANS POPPER, M D , and 
FRFDrRICK STEIGMANN, M D , Chicago, Illinois 


S EVER \L macromolecular substances 
such as gum acacia, gelatin, and pec- 
tin, have been recommended for tire 
treatment of shock or shock-like states 
Gum acacia was chicflv used during the tirst 
World War (4, 10) but was later discarded be- 
cause it was deposited in the liver, affecting 
the hepatie funition (2, 1 ?) Gelatin wlmh 
was also introduced as a plasma substitute 
(4, 1S), seems promising (16), although no c\ 
tensive reports ha\c as eel been published as 
to its use in the treatment of human shock 
Hartman and his collaborators (7, 8) described 
pectin as a plasma substitute which thev used 
in the proph\ la\is of surgical shock and, in a 
few cases, in the thcrapv of shock, with prom- 
ising results Jacobson and Sm\th demon- 
strated that the blood \olume increases upon 
intravenous administration of pectin In a re- 
cent publication we (15) were able to demon- 
strate that pectin is effective as a hemodilut- 
ing agent in human patients not in shock In 
pursuing these studies, it seemed pertinent to 
investigate whether pectin solutions also pro- 
duce hemodilution in patients in shock and, 
at the same time, to examine whether the in- 
travenous administration of pectin improves 
the clinical condition of the patient 

Reduction of the circulating plasma vol- 
ume, due to circulatory changes or to actual 
loss of plasma, has been recognized as an im- 
portant factor in the mechanism of shock (1 7) 
Hemodilution with subsequent increase of the 
plasma volume is thus indicated in the ther- 
apy of shock 

MATERIAL 

Sixty patients who were admitted to the 
hospital in, or developed after operation, a 

Dr Koroll AbboU Fellow Department o[ Surgcr> North 
western University Medical School Chicago Illinois 

Trom the Hektoen Institute for Medical Research the De 
partments of Therapeutics and Surgery of the Cook County II os 
pital and the Cook County Graduate School of Medicine Chi 
cago Illinois. This work was supported in part by grants from the 
Irederick Stearns and Company Detroit Michigan and the 
California Fruit Growers Exchange Ontario California 


state of shock from various causes, constituted 
the material for this studv Table I lists the 
various tvpes of shock and, at the same time 
indicates the degree of shock Wc have se- 
lected this method of grading for a better in- 
terpretation of the efheaev of pectin I lus 
c lassihcation was useful also in another 
studv (17) 

Mild 

1 Decrease in svstohe blood pressure of not more 
than 30 millimeters of mcrcurv , as compared 
with the prcshock or postshock lev el 

2 Increase in radial pulse 

M oderatc 

1 Decrease m systolic blood prtssure of raori 
than 10 millimeters of mercury but less than 
50 millimeters of mercury 

2 Decrease in yolumc and quality of radial pulse 
yyith increase 111 rate 

3 Dnphorcsis 

So. ere 

1 Decrease in s> stohe blood pressure greater than 
50 millimeters of mercury 

2 “ Thready” radial pulse (120 per minute or 
more) 

3 Cool moist skin 

4 Restlessness 

Profound 

1 No measureabli blood pressure 

2 No radial pulse 

3 Rapid respiration 

4 Cold wet skin 

5 Stupor 

6 C yanosis 

METHODS 

As soon as the diagnosis of shock was made, 
venous blood was drawn through the needle 
then used for the administration of the buf- 
fered pectin The pectin solution was de- 
scribed as having an average micellar, or 
“molecular” weight of between 50,000 and 
6 d,ooo In Ringer’s or sodium chloride solu- 
tion the 1 5 per cent of pectin has a relative 
apparent oncotic pressure slightly greater 
than that of human plasma and a viscosity 
less than that of whole blood Before admims- 
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TABLE L— TYPE VNU BJ CSEE OP SBOCK IN fo 
P \T1 rm T*E\TTT> HtTH PFCTCT AOUTTJOX 



t rat i on tbe acid solution was buffered with 
sodium phosphate or sodium Lactate to a pH 
of about 7 1 

The blood was collected In a test tulie con 
Ulrnng 0.3 miPtgram dried heparin (hquae 
rain Roche-Organoo Inc ) sedimentation 
late and bematoent were determined in the 
same Wintrobe tube, the tube bang cenln 
foxed for jo minutes after the rate of sedi 
mentation had been observed for i hour The 
sedimentation rate was not corrected foe ane 
nua. Hemoglobui was determined bv the 
SahB method by means of tbe photoelectric 
colorimeter (9) The den tit) of tbe plasma, 
which b usually taken as an inder of tbe 
plawna protein concentration was calculated 
from the specific gravity In means of the 
Barbour Hamilton faffing drop apparatus 
(_l) Total protein nitrogen non protein m 
trogen. and albumin nitrogen were deter 
mmed In nesalematioe (14) Mean corpu^cu 
lar hemoglobin concentration was calculated 
bv tbe formula of Wintrobe (19) 

HctPofV>tfn In gm. per 00 of blood x x 
\ olniwrof packed red cell* pc oo x cSUjoJ 

\fter the infusion of pectin was finished 
and again ?4 hours later samples of blood 
were drawn from tbe opposite arm and ail 
bndings wm checked. 

The results were subjected t statistical 
evaluation The t value (5) indicates the 
statistical sign) bean re of tbe difference be 
tween p retreat mm t and post treatment read 
mgs. t \ allies of a 5 or over woe taken a in- 
dicative of a ugnibcant difference 


£>m - 
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SESL'LTS 

/ Tkrrafioilu efftrtt Tbe therapeutic re 
suits obtained after one lnfuikm of 1,000 raise 
centimeters of pectin were Cited according 1 
the degree of shock (Table II) Pectin solo 
tion alone permanently rd eved the majoni) 
of patients eehfbiting not too severe topes of 
shock. In a few case* because of anemia or 
blood loss blood was administered alter tbe 
pectin infusion had relieved tbe shock. 

In 1 cases of mild and 1 of aevere shock the 
rood tion was not relieved tr\ a single in)ec 
non of pectin lint was relieved bv subsequent 
administration of blood. Of these 1 fmtwot 
with hemorrhagic shock of mild degree and 
another with moderate nonhemorrhagic shm L 
resjiooded after tbe injection of 500 cubic cen- 
timeters of plasma. In s cases of pro/our*! 
shock one injection of pectin rabed tbe blood 
pressure from aero to 75/60 and 70 40 re- 
spcctiech but 1,000 cubic centimeters of 
whole blood in one and 500 cubic centimeters 
of whole blood with 500 cul c centimeters 
plasma in the other respect lvrlv *cre *1 
given before tbe shock wa fwmsnentlr re- 
lieved 

In } ii'C* of miM shock no or onh tern- 
poran rebel was achieved but tbe path t 
survived- In \ patient pecti improved 
l he vmptonM of shock b t the patfrnl <Ted 
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TABLF III— DATA IN THE FATAL CASES 


Degree *nd 
type of 
»hock 

Blood pressure ! 
mm Hr t 

I 

Pul c 

per minute 

Hematocrit 

c c 

Hemoglobin 
Cm / 7 c 

Total protein 
Cm rc 

Nonprotein 

nitrogen 

Mp/^c 

Cause of death 

Interval 

Ixttvren 

injection 

and 

death 

Other 

thrrapv 

IV ore j 

After 

1 

flefort} After 

Bcforrj After 

Ileforcj 

After 

Before 

After 



Profound 

medical 

0 

0 1 

0 

0 

5=5 | 

t 

47 

16 7 

13 

9 19 

7 3 S 

B 

7 S 

\0lvulu3 

6 lira 

500c c 
plasma 

Se\erc 

operative 

0 

141/115 | 

i 

104 j 

0 ?I 

6 5 

X 5 

u 

7 x 

0 13 j 

t> 46 

131 

1 X 3 

Hemorrhage 

Nephrosclerosis 

4 m>> 

1500c c 
uloo 1 

Moderate 

trauma 

S0/S6 

:c 4 /,o | 

150 j IJO 

3 ^ 

35 

X -4 

xx 5 

6 0 

5 3 * 

1 

34 

3 

Sbok 

34 llr> 

J& 3 CC 

blood 

Sort re 
operative 

O 

60/0 

140 | 130 | 

4 1 

3^5 

X 3 3 

13 9 

6 00 i 

1 3 60 1 

33 

ss 

Peritonitis 

x 3 Hra 

500c c. 
pla*ma 

Moderate 

medical 

0°/7 

1 

| tue/ioo j 

! ! 

no | 

i 

! 40 

4* i 

f 

i !(■ 7 1 
1 1 

. 7 

3 00 

7O 

35 

39 

Perforated 

vitan 

peritonitis 

S Djvj 

! 500 c c 
| pla ma 

Moderate 

trauma 

8t/(>o 

xjo/So 

133 

zoo 

46 3 

365 

to 7 ! 

96 

660 . 

5 34 

60 

71 

Cord Injur} j 

6 ll™ 


Moderate 

•medical 

S6/0 1 

xoo/*g 

| ICO : 

B 

40 

3* 

X 3 1 

IX O 

6 70 

6 1 3 

OO 

So 

UnrstahlNhed 

J 1 . lln J 


Profound 
•molt cal 

0 

0 

IOO 

IOO 

B 

1 46 

B 

l 6 4 

8 pS 

7 34 

150 

1x5 

Uremia 

J 3 lira. 


Severe 

•’medical 

64/0 

| 5 © 

S «44 

1 0 

34 

Mill 

B 

7 X 4 

6 53 

71 


Unknown 

xo Min 


Sevtt 

•medical 

M/ 4 

60/0 i 13 j | 0 

39 

37 | 16 3 

10 0 

7 93 

7 6 3 

71 

73 

Aneurysm of 
aorta 

C lira 


Severe 

•medical 

S /jo 

j M/34 | 0 

»J 4 j 45 

| 3 | US 

0 6 

S 30 

6 80 

53 j 6l 

Bronchiogrnlc j a I In 
carcinoma ■ 



(*) Terminal ewes 

0 No obtainable blood pressure or pulic 


later from the underlying disease in spite 
of additional blood or plasma transfusions 
(Table III), onh one of them still in shock 
In three cases, pectin was incfTccti\c and the 
patients succumbed, despite administration of 
blood or plasma in two of them In five termi- 
nal medical cases in a hvpotensne shock-like 
stage, pectin did not influence the fatal out- 
come 

There w as a total of 1 x deaths among the 60 
patients In part this is explained bv the in- 
clusion of 5 terminal cases (Table III) The 
latter were selected earlier m this work, not 
■"ith the hope of improving their clinical con- 
dition but to gain clinical experience with pec- 


.... a.. U1U ljluu cns[s 

nitrogen retention was present A definite 
improvement in the shock-l.ke state was pro- 
duced in 3, before death occurred due to the 
underhung pathology I„ lht , remaining, 
blood or plasma transfusions were also inef- 
fective No untoward reactions to the admin- 
istration of pectin occurred in nnv of the cases 

The tir CC ° f pCCt! ” uf, °" climcal fmdwv 
tohr blonrf lmprovcmenl m svstohe and dias- 
cant nn? " as Statistical blgmtl- 

(Table IV) f ° r at lcast 2 4 hours 

raSwa^nmed thich wat U,C avcra f pulbC 

' nicil "ns maintained for 24 


TABLE IV —INFLUENCE Or PECTIN ON BLOOD PRESSURE AND t>m 

IN SHOCK PULSP 0r P mi NTS 



Average values 
prior to pectin 
administration 

Average chance 
immediately after 
administration 
of pectin 

1 value 

Average change 
34 hours after 

administration 

| t value 

Blood pressure — 

Systolic 

Diastolic 

74 mm. Hr 

43 mm Hg 

-J -33 mm Hg 
-J- 3 S ram Hg 

77 

of pectin 

-f-47 mm Hg 

1 S 

Pulse 

108 per minute 

—8 34 ] 

1 35 mm Hg 

~5 1 

1 •> 

I T~to 
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TUJLE V -BLOOD CHANGES IN SECT, PMTIIKTS IS SHOCK, FOLLOWJNC ADMjNHTTUTOtt 
or PECTIN SOLUTION 



Hoar*. The volume of the pulre improved in Thar average Increase of these means wu 
*11 cases which responded to therapy flight bat statistical!} significant immediately 

Temperature and respiration did not show after the pectin Infusion (Table AT) 
any significant change following the use of The decrease of the total protein nhroren 
pectin Immediate nre of more than 3 de~ equaled that of the hcmogioola whereas the 
greea T in temperature occurred In only 1 plains density decreased to a leaser degree 
case, although in 5 coaei ouch iocreava were increases in these fact on were seen lafre- 
seen 24 boun later However the underlying quently in the samples drawn Immediately 
pathologic condition could hare acaxmted for of ter giving pectin thehemotoentroae slightly 
the delayed fevtr in 1 ca*c berno-lobro in a and ti* plasma den 

The change In the ddn from a cool clammy dty and protein nitrogen In 3 each The U 
state to a warm dry one ai a result of success- hour sample* showed a more frequent lucre** 
ful therapy, wo* impressive. in there factors the hems torn t rose sherre 

J fleMoadutUn and effect uto* crytkr&- control value* In 3 cases the hemoglobin In J 
eytes Following the adrawlatrauon of pectin the plasma deodt\ In g and the proton m- 
tbe hematocrit dropped in all cases thehemo- trosmin 6 Nevertheless the mean redact** 
dilution being maintained for at least 14 hocri of all factors discussed was stmtisticaily ifgnJfi 
(Table V) The hemoglobin readings followed cant The alhonun/giobuDn ratio dki aot 
a similar trend, but to a leaser degree and the change significantly The nonpeotrin nltropea 
*4 hour value approached somewhat the con showed a tendency to drop bat the Individual 
trol level. The oepree of benxxWutwn did not variations were too great to warrant consider 
depend on the original state of hemoconcen log this change significant 
trade®, Herooddutioo was found even in 8 of The sedimentation rate oa the swore 
the 1 1 fatal cases. The difference between the was devoted before treatment Ttni may i* 
decrease in hematocrit and decrease In bemo- due to the underlying disease (Table Vi) 
gloWn cooceotratioa which was constantly After pectin odmlnotrauon the sedunentatwa 
observed would point to an increase of the rate rose cooststentij tad remained elm ted 
Tt<e*n corpuscular hemoglobin coccrotratJoa. for at least 14 hours. The me was prop* 
Mean corpuscular hemoglobin concentration* tionatelv less in those cases which bad oo 
srere calculated for the individual subjects, un usually elevated rate to begin with The 

TVBLE VL— EFFECT OF BECTTN SOLUTION ADMINISTRATION ON SEDIMENTATION RATE 
AND MEAN CORPUSCULAR HEMOGLOBIN CONCENTRATION 
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The lowering of the proton concentration in 
tbe phuma following pectin infusion It no con- 
traindication to lu use jince it is not the 
pl**m* proton crmctntratioo bot tbe total 
circulating plasma protein that ii of aignlfi 
cance (i) 

COVCICSIONS 

Pectin aolutrooi produce marked bemodlhi- 
boo In patient* with shock and are effective In 
its treatment a* ihrorn in 6o patient*. No 
undesirable tide effect* were noted aave the 
Increase in sedimentation rate the ttgnifi- 
cance of this In create In the poomanyidnated 
patient i» doubtful. 
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AMERICAN COLLEGE OF SURGEONS 


1944 CLINICAL CONGRESS TO BE HELD IN CHICAGO 


T HE tiarty-^ecood Qbucd C> oagcaK orf 
the American Ccflere of Surgeons will 
be held In Oucigo October it-rj with 
beailmiarteri at the Ste v en* Hotel Dr 
W E_ Gallic orf Tcrooto, president, tad Dr Irvin 
Abefl, erf Loatrvflle prewient-elcct, w{n preside. 
Tbe teynote erf the Congre** will be mi gay In 
relation to tbe war 

Chicago w«» selected u the meeting place foe 
tbe Km Clinical Coetjrm became of It* central 
loot on, thereby rnlotmliing tbe distance traveled 
by those who wOl attend, which action i» In ac 
cord with suggestion* <rf the Otbce erf Defense 


Tramfwrta tkw that <nch meeting* mfctx lx fcif 
despite current travel restriction*. 

Tbe null) new devetc^xnent* In aup n ia 
mfhtary as well aa In civilian yctakrr, that rfwcii 
be bra^fht to tbe attention erf tbe fcQoia, tit 
desirability orf holding a meeting erf the Irikwi 
for tbe transaction orf boshvaa, and the wed Ur 
a convocation at which there might be rredrej 
Into fellowship tbe 1044 Initiates as web ai that 
upon whom fellowship* were conferred is siirWb 
In 194s and 104J were considered as sound rasa* 
fer holding a O mical Cooftru this year Propria 
for the Coograa wfll appear fn bter Usocv. 


REVISED SCHEDULE OF 1944 WAR SESSIONS 

I N tbe February bane orf this Journal, page a ax. tbe American College of Surgeons announced rrfws 
for a sene* orf War Seaalom to be held in various dtie* di*tril*itea thrcwghcut tbe United Stain 
and Canada. A revised schedule for these acaaloca follows 
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THE TREATMENT OF BURN SHOCK WITH CONTINUOUS 
HVPODERMOCLYSIS OF PHYSIOLOGICAL SALINE 
SOLUTION INTO THE BURNED AREA 
An Experimental Study 

J k BERM AN, Ml),]' A C S , I OWEI L PETERSON, M D , and JOHN BUI LER, M D 

Indianapolis, Indiana 


T HE body reacts in a similar manner 
to trauma of all kinds Therefore this 
article may properly be said to deal 
with a physiological method of com- 
batting extensive external traumatic lesions, 
a method which may be applied in the treat- 
ment of crushing, contused, and chemical in- 
juries as well as of burns 

CAUSES OF BURN SHOCK AND TOXEMIA 

The causes of burn shock have received 
extensive investigation and although not fully 
understood the sequence of events seems to 
be as follows As a result of the injury there is 
increased permeability of the capillary endo- 
thelium permitting the escape of plasma into 
the burned area (2) This leads to hemocon- 
centration which in turn causes a stagnant 
anoxemia to occur (Fig r) Intercellular fluid 
is drawn into the blood stream and is in turn 
lost into the burned area As anoxemia in- 
creases, tissue cells are damaged, especially in 
the brain, heart, and blood vessels Capillaries 
begin to lose fluid in many areas In the ex- 


perimental animal this is particularly notice- 
able in the lungs 

The role of hypothetical toxins in this 
process has not been determined Hon ever, 
our observations compel us to recognize the 
possibility of the assimilation of abnormal 
metabolic products Colloids and crystalloids 
are absorbed very early after a burn and this 
absorption is continued throughout its acute 
phase 

Many patients die from burn shock within 
36 to 48 hours If they survive this period 
death is thought to be due to bum toxemia 
It is probably caused by a combination of 
such factors as dehydration, hemoconcentra- 
tion, anoxemia, infection, and absorption of 
toxins, resulting in damage to the liver, kid- 
neys, adrenals, lungs, and bram Such pa- 
tients usually have high fever, anuria, and 
pulmonary edema 

PRESENT TREATMENT OF BURNS 

We have previously stated that the treat- 
ment of burn shock is based upon two im- 
portant factors First, every effort should be 
made to prevent the loss of plasma and electro 
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lyte*. For this we urged firm pressure band 
■gei when the bum involved tbc extremities 
(i) ttc found that tha was not practical for 
the torso or face Second the lent plairaa 
mmt be replaced (0 Koch advocate* that 
the burned area be cleansed with toap and 
water under aacptic conditions, blatrn should 
be opened and a sterile pressure bandage 
should be appbed The use ol tbc Sulfonamides 
internally and ample oxygen by Inhalation 
hi re aJso contributed to the reduced mortaffti 
from burnt. 

It ii evident that any treatment of exten 
nve born* rnnst take cognizance of the follow 
Ing Important Integrant* (i) curtailment of 
the lem of plasma at the alte of the bum no 
matter how extensive thi* may be (j) res- 
toration of lost pbuna and electrolyte* (j) 
fadhtatloo of dilution and excretion of toum 
(4) control of body temperature. If thrtc 
primary dHt urban ce* can be modified aecond 
ary effect* aucb as beTnoconctntraHoo anoxr 
mia, hypochloremia, hepatic and renal Imuf 
fidency roaj be averted to a great extern. 


PTjaPOSE or EAPEMUMCT* AKT) METHODS 
EMPLOYED 

Our chief purpose waa to lessen the ton of 
plasma and elect roljte* and to facilitate their 
reabsorption. In an attempt to accomplish 
thi* we Introduced phvwologica] saline *ola 
tlon iubcutaneouah at a peemire exceeding 
capillary hydrortatlc pretiure, nimelv 40 ml! 
limeten of mercury 

Healthy dc^* were anesthetized with *odi urn 
amytal intravenous!) —40 milligram* per kilo- 
gram of bod) weight The animal* were 
weighed, the hair wa* dmped from the foreleg* 
down blood wa* drawn for hematocrit hemo- 
globin *enun chloride and aerum protein 
uric aad creatinine and Due protein nitrogen 
determination*. Both temperature blood pces- 
*ure pubo, and rrrplratoev rate* were noted. 

Tbe ■nimah were then dipped Into a large 
tub of boiling water— 09 degree* C -up to 
the foreleg* for » to 40 »ecood*. Thlrt) two 
Ktoods wa* found to produce a uruforrah 
severe burn A catheter wa* anchor be 
urinary bladder The carotid arte £ 
nulaled flmbed with dtrate *olut 
t ached to a manometer and recordi 


One cubic centimeter of nheooWfcm 
phlhaletn »dut Ion wa* Injected wbcutaneouily 
00 one tido of the lower thoracic wall and t 
cubic centimeter of India Ink wa* fntrrduced 
eubcutaneouih on the otbeT ride \t tbc same 
time o.Sj per cent *ahne *olutlon was given 
b) bypod ermod vti*. The fohitlon was placed 
In an open fla*k and connected with three 
tube*. Cine of tbe*e wm* attached to a mercury 
manometer 10 that the prraturc could be main 
tained *t 40 millimeter* 0/ roercun (he other 
two were equipped with hypodermic needles 
and were various!) Inserted in the thonoc 
abdominal and thigh reg i on*. In thi* manner 
amount* up to 1 1 per cent of the bod) weight 
were given. 

Some animal* received the salt solution 
without manometric guidance That !«, the 
solution wa* Injected until the tfcaue* were 
dot ended The needle* were allowed to remain 
in place and the tube* were damped when the 
•kin seemed tew A* absorption proceeded 
more solution wa* Injected In the dog the 
•kin lx loosely attached due to the well de- 
veloped panniculu* raroosas (platvsma In 
man) Fluid Introduced anywhere wbcutane 
ocily permit* dlffuiKm throughout the body 
However absorption b more rapid fn the 
tboradc arc*. Results were the same In berth 
group* of animal*. 

The urine wa* collected and tested for 
pheoobulfouphthaleia content from time 1 
time Also at Interval* blood wa* drawn for 
•todies previously enumerated. It required ex 
treme care to pro vent berociy*!* of the aamplcs 

Each group of experiment* was controlled 
by a burned untreated animal Autopsies 
were done at tbe conclusion of each eiperi 
ment Mlorwectlon* were made from the akin 
and lubcutaneoa* t 
spleen brer Lw 


e lymph node* lungs 
.sdre 
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TREATED - 
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Introduced subcutaneously 
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to circulation 


Fig i Mechanisms involved in the interchange of body fluids a, Normal, Star 
ling’s hypothesis assumes that blood in the capillaries is under two forces a hydro 
static pressure which tends to force fluid outward and an osmotic pressure which tends 
to attract fluid into the capillary These are balanced somewhat by similar pressures 
in the surrounding tissues The effective hydrostatic pressure is greater on the arterial 
side of the capillary, A, and therefore there will be a flow of crystalloids and solutes 
outward into the tissue spaces On the venous side, V, the effective osmotic pressure 
is greater and fluid is attracted into the capillary Colloids are returned to the blood 
stream by the lymphatics, L, which behave as a semipermeable membrane b, Burned, 
the capillary wall plays an important rile in this mechanism because it is normally 
impermeable to colloids which are chiefly proteins (albumin, globubn, fibrinogen, 
especially the former) but it is permeable to crystalloids Anything, therefore, in- 
juring capillary endothelium w ould immediately disarrange the normal interplay of 
these forces c, Treated, the hydrostatic pressure m the tissue spaces is increased and 
the osmotic pressure is decreased The loss of crystalloids and colloids is minimized, 
and their absorpbon into the capillaries and lymphatics is facilitated (Redrawn from 
Berman’s Synopsis of the Principles of Surgery C V Mosby Co , T940 


average survival time for the controls was 9 
hours and 24 minutes, for treated ammals 14 
hours and 30 minutes— an average of about 
35 P e r cent longer 

General condition Treated animals remained 
in better condition and were more stable than 
the controls This conclusion is based upon 
the regularity of respiration, heart rate, blood 
pressure, and temperature as depicted in the 
graphs and as discussed in subsequent para- 
graphs Sahvation occurred in all animals im- 
mediately after the bum Soon the mucous ' 
membrane of the mouth and tongue was dry 
m the controls but remained moist in the 
treated dogs 

Pulmonary edema A constant finding was 
the presence of pulmonary edema in all con- 


trol ammals This could be easily detected by 
the loud riles which were audible without the 
use of the stethoscope It becomes apparent 
about 1 hour after the bum and becomes 
progressively worse In 1 control animal a 
tracheotomy was done and large amounts of 
thick ropy fluid were aspirated In the treated 
dog tracheotomy permitted the aspiration of 
only normal amounts of secretion Autopsy 
studies confirmed the presence of edema 
The mechanisms effective in the cause of 
pulmonary transudates and exudates in the 
lung have been recently desenbed by Drinker 
The former term is used to imply the move- 
ment of fluids through normal capillary endo- 
thelium the latter through more permeable or 
abnormal capillary walls Since the normal 
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osmotic prrsaure prevails in pulmonary capil- 
laries and sikt the h\ drostatic pressure itex 
tremely low (about io mm of mercury) and, 
Lutly since the lntrathoraacpressare Is slight 
U negative ( — 5 to —10 mm of mercurv) the 
flow of solutes is entireh into the lumen of the 
capillary and therefore the lung is dry Fur 
therm ore as in other tissues colloid part kies 
are returned b\ the Ivrophatki and in the 
lung these are verv amplv present Therefore 
large quantities of fluid mas be lost Into the 
lung either as transudates or exudates or fluid 
mat enter from some external source but it Is 
usualK quickh returned to the blood stream 
through the blood capillaries or through the 

lymphatics 

The cause of pulmonarv edema in our coo 
trol dogs mat hate been due to the earl) loss 
of water producing dehnlrabon and bemo- 
oncentraUon These rood Lions in turn lead 
to tagnant anoxrmht cau»mg hvperpoea. in 
addition the high fever probable caused more 
fluid to reach the lungs for e -aporation * that 
the tempera tare sou id be reduced- The pul- 


monary capillaries became more permeable 
due to dilation and anoxemia- These factors 
together with the increased rate am! ampB 
tode of respiration caused more fluid to leave 
the capilbnes at first 1 > transudation and 
later by exudation 

Ibserflun of coOtU t end cmidflaWi from 
tkr burned arm \\ e were Interested in knowing 
whether or not the Infected subcutaneous sa 
line solution would he absorbed Also whether 
col lords I gat from the permeable capillaries 
would be returned to the blood stream To 
prove this we injected pbenolsuI/onphthaHn 
solution 1 cubic centimeter on one side of the 
burned area and 1 cubic centimeter of India 
ink on the other at the same time that the 
saline solution was introduced The Utter 
varied In amounts from 800 to 1400 cable 
centimeters. The average was 1600 cubic cen 
timet era or J per rent of the bod) weight 
Injection of fluid an vw here under the skin 
quickie diffused over the entire bod) within 
4 hour The good effect of this treatment 
were not so apjnrent when the solution was 
injected 1 hours or more after the bam as 
evidenced b) anuria in some of these arumah 
Dest results were obtained when the treatment 
was used Immediate!) 

In the treated animals, phenotsuJfoophthab 
etn was detected in the olLaltnlxed urine with 
in an average of 1 1 minutes after Its Injection 
The controls had no urinary output but a^jf 
ration of a few drops of urine in the urinary 
bladder of some controls at postmortem did 
revrai phmoUuI/onphthalein In the urine. Lx 
animation of the site 0/ injection showed the 
aolutloQ to lie present as a large bleb in con 
trots it was almost completely absorbed in 
the treated animals. 

FI rod in reeled in the thoracic wall was much 
more quickly absorbed than in the alidoromal 
area or the sabcutaneou tissue over (he e 
tremltiei In some animal thi absorption 
was complete wilhLn 1 hour 

Injection of India nk revealed cornparafJe 
findings. In the treated animals it was found 
in the anatomical Irmph nodes, the lung* 
li tt and spleen In the root rols small amounts 
were detected ^mradkallr in these organs 
H never mo*t of it remained as a large btel 
at the wtc 0/ injection (Fg 1) V, concluded 
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from these and subsequent findings that sub- 
cutaneous isotonic salt solution at 40 milli- 
meters of mercury pressure not only decreased 
the outward flow of plasma protein, as re- 
waled by the discussions which follow, but in 
addition facilitated the absorption of crystal- 
loids and colloids as yell, the latter by the 
lymphatics, after the injured tissues’ increased 
demand for salt had been satisfied 
Body temperature There was a uniform rise 
in temperature of about 1 degree T in the 
control immediately after the burn, which re- 
mained constant for about 3 hours Then a 
rapid rise occurred which became progressively 
higher (Fig 3) The animals died with tem- 
peratures averaging 105 degrees F The treated 
animals behaved differently Body tempera- 
tures began to fall within 1 to 2 hours after 
the burn, reaching 97 degrees after 5 hours 
and remaining at this level for about 2 hours 
After this the temperatures remained normal 
The initial rise in the controls was probably 
not due to the absorption of hypothetical 
towns, or dehydration because the time inter- 
val was too short We believed that it was due 
to a condition allied to heat stroke which was 
controlled in the treated animals It was our 
opinion that this method of treatment could 
be used in heat stroke and shock The ter- 
minal hyperpyrexia in controls was probably 
caused by a combination of factors such as de- 
hydration, anuria, pulmonary edema, and ab- 
sorption of toxins These were corrected m 
great measure by the hvpodermoclysis in the 
treated animals which might also have been the 
means of dilution and elimination of toxins 

Pulse rate The pulse rate in the treated 
animals was more uniform and in general 
slower than in the controls Dogs with pulse 
rates of 140 to 150 immediately after the burn, 
fell to 100 within 2 hours after treatment, then 
gradually increased Controls showed a rise in 
pulse rate which was sustained for about 3 
hours After this the pulse became very weak 
by the rate decreased rapidly This was 
thought to be due to incomplete cardiac con- 
tractions (Fig 3) 

Respiration Untreated animals had irregu- 
lar deep respiration with varying periods of 
apnea Dunng the first 6 hours this irregu- 
larity ranged between 10 and 28 per minute 



rig 3 Composite graphs of bodj temperature pulse, 
respiration, and blood pressure Hourlj readings were 
a\ craged for all treated animals, T, and controls, C 


.After this period respirations dropped to an 
average of 9, but were not shallow This rate 
increased until death Treated animals also 
had varying rates and amplitudes which were 
more or less constant, increasing progressive ly 
until the death of the animals Averages were 
difficult to obtain because of minute varia- 
tions However, the composite chart reveals 
in a general w r ay the behavior of the treated 
and untreated dogs (Tig 3) 

Blood pressure Control dogs showed a rise 
in blood pressure immediately after the burn 
Within 2 hours the average systolic pressure 
had increased 40 millimeters of mercury This 
remained onty 20 to 30 minutes then rapidly 
declined Treated animals had a slight fall in 
pressure immediately after treatment Within 
2 hours after the bum it had fallen on an 
average of 20 millimeters of mercury This 
level remained for only 20 to 30 minutes then 
regained its previous level wdnch was sus- 
tained for 4 to 6 hours After this there was a 
gradual fall (Fig 3) The findings in our con- 
trols agree with those of Olson and Necheles, 
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who thought the preasor effects due to strmu 
latkm o( ttve pea ten of pituiUrv 
Tbe behavior of the respiration, pobe blood 
pressure and temperature U difficult to cor 
relate espcoallv in the control which behaved 
In an errs tic manner However In treated ani 
raak the entire picture was one of stnbillaa 
tkm near normal Vvels 

l inarynlfttl Immedinteh after the barn 
all dogs passed 8 to to cubic centimeters of 
unne Anuria was present in pcactkalh all of 
the control* as tbe experiment progressed The 
average amount of urine put out bv the coo 
trols was 17 3 cubic centimeters and all 0/ this 
was earlv id the experiment Treated animals 
continued to e errt urine throughout tbc ex 
periment if the salt solution was given un 
mediatelv after the bum The a trage output 
was 66 cubic centimeters If to 3 hours was 
allowed to elapse before treatment oolv a few 
drops of urine were excreted One group of 
treated animals burned for 40 seconds died 
within 1 hours Onh a few drops of Moody 
urine were eccrrted and tbe hidnev pel es 
were filled with blood Changes in tbe kid 
nryj take place ranidh and treatment to be 
effective must be instituted earh C oftoran 
and co-workers have recent h explained vxdc 
of the ktdoer be ha -for b\ a vasoconstriction 
of tlw efferent glomerulus arteriole. 


Examination of the wine In controls mu 
Impossible except early in the experiment. \l 
this time there was a faint trace of phenol 
sulfoophthaWa some albumin some blew!. 
Treated animals began to ercrcte pfwnolml 
fonphthalrin within 10 minutes after Its in- 
jection Sugar was negative albumin t\ crafted 
0.864 grams per cent there was do biHrutm 
some oxidiiea urobffioogw and 00 microscopic 
examination some red blood crlls were found. 

Body wefgte \t tbe coodusloo of our ev 
penmen ts before postmortem examinations 
were done the animals were weighed Those 
treated with phjnologi cal sail oeso hit wo gamed 
on an average of 1 y kilograms or 3 93 pounds. 
This is shghtlv k-s* than tbe average amount 
of fluid Injected The difference was no doubt 
doe t fluid loss Ir, the lungs and kidneys. 
Control animals uniform l) lost weight Tbe 
avenge amount was o) 1 kilogram which 
was due to loss of fluid chiefly bj tbe longs 
for this Is the dominant method of evipora 
tirrn Ld tbe dog 

Blood stud n fa) llrmalocnl VD animals 
show td a rise In hematocrit readings. Thu be- 
gan immediat 1> after the lum and continued 
throogbout tbe erpenment Control show a 
much greater average rise (up to <xf ) than 
do the treated animals wbicn rose to 76 per 
centJOTg 4) 
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mm nrm of the treated animal a, left, treated aug, , 


(6) The hemoglobin determinations paralleled 
the hematoent findings and were even more 
staking Controls showed an average rise from 
12 to 1 8 grams This elevation occurred 
abruptly 2 hours after the burn Treated dogs 
behaved m a similar manner, but the rise was 
up to 15 grams and remained at this level 
throughout the experiment (Fig 4) 

(c) Serum protein There is an initial slight 
rise in serum protein in all animals F our hours 
after the bum control animals show a rapid 
nse from 6 6 to 7 5 grams which is sustained 
for about 3 hours, then there is an abrupt fall 
which continues throughout the experiment 
Treated animals show a shght but progressive 
fall beginning 3 hours after the bum (Fig 4) 
This behavior we beheve is due to the early 
loss of water which m the control continues 
foi about 8 hours then there is a shift of fluids 
from the tissues to the blood stream Also 
capillanes begin to lose protein m large 
amounts at this time Treated animals have 
their water restored from the start and, except 
for the 2 hour lag at the beginning of the ex- 
penment, protein is gradually lost although 
restoration is going on Of course the protein 
level will have become lower as a result of 
hemodilution 


(d) Serum chloride Immediately after a 
burn, controls show a quick fall within the 
first hour amounting to an average of 75 to 
100 milligrams A shght rise occurs at 6 hours 
for a short time, then there is a fall with no 
variation Treated animals show only a shght 
fall which is progressive for about 3 hours then 
there is a slight but constant nse By referring 
to Figure 4 it will be noted that the early fall 
in chlorides corresponds to the nse m serum 
protein In the controls the secondary nse m 
protein is accompanied by a shght rise in 
chlorides Since volumetric studies were not 
made total changes cannot be recorded How- 
ever these figures seem to indicate first a loss 
of water and electrolytes, then migration of 
crystalloids into the blood stream for osmotic 
reasons, then a loss of plasma with continued 
migration of water and protem from tissue 
spaces into the blood Treated animals do not 
show this large loss of electrolytes or proteins, 
although the trends are the same 

(e) Azotemia All animals showed a rise in 
nonprotem nitrogen, uric acid, and creatinine 
levels In most instances there was a more 
rapid and greater rise m the controls than m 
the treated animals Nonprotem nitrogen in 
controls rose from an average of 25 to 74 milh- 



SURGI R! ( \-\rCOUX 1 AM) OBSTFTRICS 



FI* 4 OniuA fr*pfc* cd Wsr*o*WJ», Wntncrll, tmn chJorirlr «xl nrm 

C O*- Bicol aqln trt Anm i srwsrx lkrociri*oat li»t trpcrwul 

rm tr ca»7»r»‘*- tjrw IfTAit* trr tbro cured. C CantnJ T tratrd&ci. 


who thought the preasor effect* due to itimu 
la t ion of tbe posterior pituitan 
The behavior of the rctpiratioa puke blood 
pressure and temperature is difficult to cor 
relate especially In tbe controls which liehared 
In in erratic manner However in treated anl 
mil* tbe entire picture mu one of *ta biTiz* 
bon Dear normal level* 

l nnarymlput Immediate!) after the bum 
all dogs pawed 8 to o cubic centimeter* of 
unne Anuria was present in prartscalK all of 
tbe control* as the experiment progressed Tbe 
average amount of urine pot out by the coo 
trols was 1 7 3 cubic centimeter* and aD oi this 
was earls in tbe erpertmenL Treated animats 
continued to excrete urine throughout the ex 
periment if the salt sol a ti 00 was given ira 
mediatelv after the bum The average output 
was 66 cubic centimeters. If 1 to 3 hour* was 
allowed to elapse before treatment onlt a few 
drops of urine were excreted < >ne group of 
treated animals burned for 40 sccoo U died 
within 3 hour* Onlv a few drc^is of bloody 
urine were excreted and the LkLtkti peives 
were filled with blood Changes id the kid 
neya take place rapid! and treatment to be 
effective must be mat luted c*ri\ 1 oicoran 
and co-workcra hare mentis explained some 
of tbe hldoev behavior b\ a asoconstrictloo 
of the efferent glomerulus arteriole 


Examination of the urine in control* »*» 
impossible except early in the experiment \t 
thi* time there was a faint trace of phenol 
•ul/oophthaJdn some albumin, some Mood. 
Treated animals began to excrete phenolsuh 
fonphthaldn within jo minutes after It* In 
jcctloo. Sugar was negative albumin a reneed 
0.S64 grams ner cent there was no bdiruMn, 
tome oxidised urobilinogen aod on nunuscop c 
examination tome red blood cell* were feund. 

Bcdy irr igkt At the condosioo of our ex 
pen men ts, before po*tmortem examinatlous 
were done the animals were weighed Those 
treated wothphvslologjcij saline solution gained 
on an average of 13 Ulograms or 1 93 pounds. 
This is tCghtJ) k-rx than the average amount 
of fluid injected Tbe difference was do doubt 
due to fluid loss by the lungs and Inbev*. 
Control animals unlforml) lost weight The 
average amount was 0.313 kilogram which 
was doe to loss 0/ fluid chieflt li> the lungs 
for this is the dominant method of rvapor* 
tionintbedog 

Blood sJudtrs (a) llrmatocnl AU animal* 
showed a rite in bematomt readings. Thi* be- 
gan immediate!' after tbe burn and coo tin uni 
throughewt the experiment Control* show a 
much greater average nae (up t Cff~ c ) than 
do the treated animal* which rose to 76 per 
crnt](rig 4) 
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Fig s Photomicrographs of skin and subcutaneous tissue showing second and 
third degree burns Note the space caused by physiological saline m the subcutane 
ous area of the treated animal a, left, Treated dog, b, control 


(6) The hemoglobin determinations paralleled 
the hematocrit findings and were even more 
striking Controls showed an average rise from 
12 to 18 grams This elevation occurred 
abruptly 2 hours after the burn Treated dogs 
behaved in a similar manner, but the nse was 
U P to 15 grams and remained at this level 
throughout the experiment (Fig 4) 

(c) Serum protein There is an initial slight 
rise in serum protem in all animals Four hours 
after the bum control ammals show a rapid 
nse from 6 6 to 7 5 grams which is sustained 
for about 3 hours, then there is an abrupt fall 
which continues throughout the experiment 
Treated ammals show a shght but progressive 
fall beginning 3 hours after the bum (Fig 4) 
This behavior we believe is due to the early 
loss of water which in the control continues 
for about 8 hours then there is a shift of fluids 
from the tissues to the blood stream Also 
capillaries begin to lose protem in large 
amounts at this time Treated animals have 
their water restored from the start and, except 
for the 2 hour lag at the beginning of the ex- 
periment, protein is gradually lost although 
restoration is going on Of course the protein 
level will have become lower as a result of 
hemodilution 


(d) Serum chloride Immediately after a 
bum, controls show a quick fall within the 
first hour amounting to an average of 75 to 
100 milligrams A slight nse occurs at 6 hours 
for a short time, then there is a fall with no 
variation Treated animals show only a slight 
fall which is progressive for about 3 hours then 
there is a slight but constant nse By refemng 
to Figure 4 it will be noted that the early fall 
in chlondes corresponds to the nse m serum 
protem In the controls the secondary nse in 
protem is accompamed by a shght rise in 
chlondes Smce volumetric studies were not 
made total changes cannot be recorded How- 
ever, these figures seem to indicate first a loss 
of water and electrolytes, then migration of 
crystalloids into the blood stream for osmotic 
reasons, then a loss of plasma with continued 
migration of water and protem from tissue 
spaces into the blood Treated animals do not 
show this large loss of electrolytes or proteins, 
although the trends are the same 

(e) Azotemia All animals showed a nse m 
nonprotem nitrogen, unc acid, and creatinine 
levels In most instances there was a more 
rapid and greater nse in the controls than m 
the treated ammals Nonprotem nitrogen in 
controls rose from an average of 25 to 74 mi 111 - 
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gram* treated antmals from 30 to 50 tmlD 
gram*. Unc and m controls Increased from 

3 to 6 1 in treated dogs frwn 3 to 

4 milligrams Creatinine in control* averaged 
r6 mllh grams at the beginning of the expen 

men t and 1^0 at it* end Treated dog* showed 
a n*e from 1 10 to 1 76 milb grain*. 

SpicnerleMLed i&gi Control and treated 
fplenecto mired dog* behaved vcr\ much as 
the other animal* with one outstanding er 
ception hemoglobin and bematoent reading* 
»nt much los.tr This observation together 
with the contracted spleens found at po*t 
mortem in other animal*, would lend support 
to the belief that at lca*t some hemocoocen 
t rati on after a burn 1* due to the large volume 
of Wood released from the splenic re*ervofr 
PoiSmorlcM siudtrs It was our purpose t 
bud the extent oi India ink absorption and to 
record any notable changes encountered De 
tailed mlrroacoplc morphological studies are 
not included in thi* atudi The animals were 
allowed to die of their burns. The *tln 1 bowed 
second and third degree bums (Fig 5) Treated 
animals » bo wed a separation of the *Lin from 
tbe fascia d e to tbe Injected fluid. L -mph 
nodes in control atxl treated dog* contained 
India Ini much more wa found in tbe latter 


VTbe pleural cavities did not contain free fled 
4 The limps of control dogs * ere act ami showed 
pulmonary edema. Treated dogs did not m 
nibit this India ink particle* acre found h 
both but again there wa* much more ia 
treated animals (Fig 6 ) There wa* no free 
fluid in the abdominal cavlt} Interiors were 
congested in control* but were pule in treated 
dogs. One control dog wa* found to hare * 
duodenal (Curling *) ulcer Tbe *pieen* were 
contracted in all animat*. Spleen* In coot rob 
had leva India ink particles than in treated 
dogs, hidrtev* were nvprremlc and congested 
in controls. Some tubules were filled with Wood 

Change* were not constant b either group. 
The hver* of control* *howed area* of foal 
nerrtms tome doadi swelling «od * small 
amount of India ink Treated dogs had much 
more India ink and more Death normal Ever*. 
Adrenals showed no significant difference*. 

Y>e concluded from our findings that there 
was t widespread di**emInatIou of India ini 
In treated animals which was not as apparent 
in control*. Thi* would further pro re that 
lost protein 1* reabsorbed and sent to all of 
the vital organ* of tbe bodv Pathological 
changes were found in both groups hot were 
lew apparent In treated dog*. 



BERMAN et al TREATMENT FOR BURN SHOCK 


345 


RECAPITULATION 

Our studies lead us to believe that there is 
first a loss of water then plasma into the 
burned area This continues until the tissue 
space pressure equals the hydrostatic pressure 
within the capillaries Then reabsorption be- 
gins but m a reverse manner That is, colloids 
are returned first by the lymphatics which be- 
have as a semipermeable membrane Then 
crystalloids are absorbed by the capillaries 

The loss of plasma occurs earlier in animals 
more severely burned, therefore, early treat- 
ment is imperative 

Treatment by hypodermoclysis of isotonic 
salt solution seems to decrease the amount of 
water and plasma lost and it facilitates the 
absorption of both Prinzmetal and associates 
have observed that the mtrapentoneal ad- 
ministration of a o 9 per cent solution of 
sodium chloride in large amounts (5 to 10% of 
the body weight) to mice and rats after scald- 
ing significantly decreases mortality Rosen- 
thal observed this to be due to the sodium ion 
and found that isotonic solution of sodium 
salt given orally was more effective than the 
same solution given intravenously These find- 
ings lend strong support to our observations 
Perhaps water given by mouth to burned 
patients would be retained in the blood stream 
if sufficient sodium chloride was administered 
at the same time 

Human skin is not as loosely attached to 
the subcutaneous tissue as is that of the dog 
and therefore multiple injections would be 
necessary but much less solution would be 
needed to produce an intercellular hydro- 
static pressure above that of effective capillary 
pressure This method has not been employed 
>n the human Hon ever, its feasibility is ap- 
parent and could be used in addition to mtra- 
'enous plasma and other methods of treat- 
ment Certainly it would decrease the amount 
°f plasma which has recently been found to be 


necessary in treating extensive burns It is 
indeed an autotransfusion of lost colloids and 
crystalloids, and in addition a method for sup- 
plying quickly the great demand for salt by 
injured tissues 

CONCLUSIONS 

Isotonic sodium chloride solution injected 
hypodermically into the burned area in ex- 
perimental animals curtails the loss of plasma 
and electrolytes, makes possible the dilution 
and excretion of hypothetical toxins, controls 
body temperature, prevents pulmonary edema 
and anuna As a result of these effects sur- 
vival time is considerably increased in the 
treated animals 

Since submitting this article for pubhcation 
Fox (14) has described the treatment of 
burned patients with the oral administration 
of sodium lactate By using radioactive so- 
dium he has demonstrated an enormous de- 
posit of this element in the traumatized tis- 
sues of experimental animals 
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THE LOCAI SKIN I ESI ON IN ENPERIMENTAI BURNS AND 
ITS REIATION TO S1STEMI C MANIFESTATIONS 

ROBERT ELMAN M D and CARL LISCHER, M D St Lorn*, Mnoun 

T HE necrosb of the iHn In clinical method of studying the effect of flame coder 
burn* is general!* classified only condition! apprarimatlng that obw-rved efiai 
according to its depth without recog cafly b achieved by igniting a measured 
mtion that necrosb mar aasinne dif amount of gasoline poured over the aUn 
ferent forma. \et It has long been known that Thus the degree and duration of tlw flame an 
a dr} hard necrosb of the skin b apt to be be accurately measured Thb was ooe of the 
produced by flame (a) Early in our exnen techniques we used In the present stud* 
mental studies It seemed dear that the dam- Tke d phmg technique This method a 
age to the skin varied not so much m depth as capable of accur ate control and requires 
in intenaity one of the first observations being limply the Immersion of a measured portion 
the existence of either a dn necrosis or a wet of the body surface into a liquid at any de 
necrosis of the skin, dependent upon different aired temperature for any length of time 
tvpes of bum stimuli. We had previously Moreover It Imitates rather well what Imp- 
noted the same two type* of necrosb in many pens dimcaOv whenever a person b burned b) 
clinical burn*. For these reasons, we decided hot water or off, and b the one we used In our 
to stud) more careful!) the nature of the burn original experiments as already described (i) 
lesion produced b\ varying thermal injuries. It should be mentioned however that very 
short lasting immenuon probably approaches 
1411710115 more dosely the conditions observed dimeafh- 

\ aryrog types of thermal stimuli occur in inasmuch as it b quite unilkdy that in human 
actual warfare or in civilian accidents. In roost barns the hot water or oil wifi remain in coo- 
of them the individual b either burned by hot tact with the ski a more than a few seroods. 
water or oil which comes in direct contact with The •ppilcaittn #/ a betted eijert Tiro 
the akin or bv the actual flame, usual!) when method permits the study of tmafl Isolated 
hb clothes catch fire To thb must be added a areas but has an important disadvantage m 
relatively new tvpe of burn called the flash that pressure b applied as well as heat a fact 
bum which U a very intense but m omen tar) which Increases the degree of the injury 
thermal stimulus producing h ow e v e r a super Moreover such a bum stlmulua b seen efini 
hdal injury usualh involving Decrudsof tissue, rally on!) over relatively small area* which 
In the setting up of methods for expen present no great problem in treatment Ue 
mental bums a number of procedures are therefore discarded this particular method of 
available which may be listed as follow* studying thermal Injur) 

The actual jCowr This method is usually Radiant heat Tbe actual cautery when 
carried out with a Bunsen flame The degree applied to the skin, inevitably involves a err 
of injury b hard to control, and as we observed tain amount of pressure which, as mentioned 
in our earlier experiments the lesion prod uerd introduces an additional and uncontrollable 
is quite variable- Because thb procedure, factor However if the tip of tbe cautery b 
moreover scared \ imitates the conditions ob- held a few millimeter* from the surface of the 
served clinical]) we soon discarded this tech- skin, ooe can produce a bum by radiation an 
nique. On the other band, a more accurate influenced bv the effect of pressure and 
which can be controlled fairfv well, altbcaign 
not as accurately as tbe Immersion or tbe 
flame technique described Vnother way of 
applying radiant beat is the use of magnifying 
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lenses to focus a spot of concentrated light on 
the skin for varying intervals of time 

EXPERIMENTAL FINDINGS 

In all about 25 animals were used in this 
study All observations were made on deeply 
anesthetized dogs whose hair had been re- 
moved previously 

By usmg the technique described, the types 
of skin lesions observed can easily be classified 
into three groups as follows 
1 Inflammatory reaction with edema but no 
necrosis As mentioned in our previous com- 
munication (1), immersion of the deeply anes- 
thetized dog for 5 seconds in water at 80 de- 
grees C is followed by an inflammatory reac- 
tion including edema without necrosis or 
infection If the animal survives, this edema 
subsides after 24 hours or more and leaves 
little or no permanent effects in the skin 
Inflammatory edema may also be produced 
with higher temperatures provided the period 
of exposure is momentary For example, 
heated mineral oil up to 180 degrees C 
dropped on the skin produces an edema which 
subsides If a large volume of such a hot 
•quid is poured upon the skin over a period of 
1 f 101 ^ seconc ' S J the area covered by the oil 

will be similarly edematous, although in the 
center necrosis vail occur With radiant heat 
33 , P r f^ ucec ^> f° r example, by an actual cautery 
' v IC1 ls held a few millimeters from the skin 
iut not in contact with it, edema will result if 
e exposure is momentary, but any exposure 
eyond 1 or 2 seconds will result in definite 
necrosis The actual flame also produces 
e etna provided it is of short duration, e g , 

1 a drop of gasohne is placed upon the skin 
nn set fire, the resulting lesion will consist of 
ema only It is only when the flame burns 
or more than 1 or 2 seconds that actual 
necrosis occurs 

r 2 . necrosis of the skin On immersion 
eeply anesthetized dogs in water at 100 
egrees C for periods beyond 2 and up to 10 
r l 5 seconds, a necrosis of the skm will be 
pco uced which manifests itself within a day 
no as a swollen, moist, necrotic area which 
tirH' m ? S in ^ ecte d rapidly This lesion is par- 
f ,, ar y P rone to occur on the inner surface 
e thighs rather than the outer surface, 




Fig I Photomicrographs of shin subjected to thermal 
injury by immersion in water at ioo degrees Specimens 
removed at the end of 24 hours, a, from the inside of the left 
leg which had been exposed to a thermal stimulus for 20 
seconds Note the intact epithelial layer and the swelling 
of the dermis with little evidence of inflammation In b, 
removed from the inside of the right leg, the exposure was 
10 seconds Note the disappearance of the epithelial layer, 
the evidence of infection as shown bj inflammatory cells 
and the extensive edema X 34 

although there is considerable variation from 
animal to animal Of special interest vas the 
fact that hemorrhage of the adrenal was ob- 
served when this type of lesion was produced 
and if survival for 24 hours or more occurred, 
a finding which was never observed when 
edema alone was produced Microscopic 
study of the skin lesions showed disappearance 
of the epithehum, edema, infiltration of leu- 
cocytes and other signs associated with infec- 
tion (Figs ib, 2b, and 3b) 
j Dry necrosis of the skin In deeply anes- 
thetized dogs immersed in water at 100 de- 
grees C for 20 seconds or more, a necrosis of 
the skm occurred but it was of the dry type 
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Indeed. Immediatel) after immersion the in 
-ol xd akin i ii hard and coagulated, unlike 
the akin with lea* *evere injury which usually 
bowed no particular gross change imrocdt- 
atdv W th the development of dry gin 
gTenc a Roe nl demarcation formed as with 
wet gangrene but infection of the hard drv 
akin did not occu though it tended to alough 
quite easily a phenomenon we have obaervxd 
in umilar lesion* dinicalhr Dn necroala 
tended to occur more readily over the dorsum 
of the thigh than the in er surface which waa 
more apt to ahow a moist necrosis. Micro- 
scopic section ahowed no alteration in the 
normal appearance of the epithelium. the 
nuclei being 1 ta ~t com though the tisane ru 
etamlned 34 or more hours after the injur. 
II wevrr the fibers of the dermis were rwoficn 


and stained deeply No edema or mflamnu 
tioo WM seen (Figv II 2a and ta) locked, 
the tissue rna\ he said to have l wen herd hr 
the heat almost aa if the skin had Iwen n 
mened in a bring flui L However a namra 
rooe between the normal and coagulated *Hn 
often exhibited the wet necrosis ahich hat 
been described 

Which of the 3 tvpea of lesions ju*t de- 
scribed actuaili occurred depended upon th; 
duration of the bum stiradtn as aril as upna 
Its intensity although othcT (actors are ap- 
parently derisive These other factor* un 
doubted!) deal with the abfhty of the akin to 
cool itaeil ix It* aliil it v to carry off the heat 
and thus avoid the effect* of the tbemui 
atimulu*. This cooling Influence is uodoubf 
edh mediated largely through the blond flo* 
although loa* of heat b\ conduction and rado- 
tloo may also pla\ a nllc The cooling effrrt 
of the btood flow is indicated b\ the fofkrrir* 
observations. 

Necroso is more apt to occut In tbe *kla 
over bom prtxrunencra » here prermre is mere 
Gkely to develop This pce--.su re b) interirr 
ing with blood flow undoubtedly inae*w» 
the Ckeffbood of arvere injury It U probiUr 
for the aome reason that contact (preautfr) 
method* of producing thermal bums [wodmx 
a much more acvt-rc bum with a lose tcra- 
perature than almilar bums produced without 
actual contact of tbe *ource of heat 

The sk u of the extremities invarioHr 
»hows a greater degree of damage than the 
t rao Tor example the toes react more am 
ously to tbe same thermal *rimulus than tir 
thigh or lower abdomen This 1 * mod hkcK 
due to the fact that the blood supply of the 
leg and foot Is poorer Iweause it 1 more ttf 
mi nil and has fewer mi laterals 

When one observes the hum prodneed by 
pouring heated oil (1S0 degree* C ) ove r the 
aurf ce of tbe torao the center will becom e 
necrotic whereas the periphery *11 merrj 
ahow edema This d (Terence Is often *eeo in 
cbnical bum the more severe lesion occurring 
m the center the periphery *howmg muen 
le** extensive damage II aeems obvious ihU 
tbe oninrolved blood simply at tbe penphsrs 
carries off the beat and thus minimixes tbe 
Injun 
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ANALYSIS OP OBSERVATIONS 
Although the experiments herein described 
deal primarily with the correlation of the 
nature of the local lesion with the thermal 
stimulus, they suggest interesting inferences 
between the severity of the local lesion and 
the systemic manifestations Thus the pro- 
duction of inflammatory edema alone is clearly 
the cause of loss of plasma leading to hemo- 
concentration, fall of blood volume, and the 
physical changes responsible for surgical 
shock These systemic changes are transient, 
however, and unless too severe, are combated 
by the compensatory mechanisms of the body 
or corrected by plasma transfusions On the 
other hand, when the thermal stimulus pro- 
duces a necrosis of the skin, the type of ne- 
crosis, not merely its depth, becomes of crucial 
significance Familiar to most surgeons are 
differences between wet and dry gangrene of 
the extremity m so far as the presence or ab- 
sence of systemic manifestations is dependent 
thereon It would seem from the experiments 
herein reported that a similar difference may 
occur in the necrosis of skin produced by a 
burn True enough, infection always enters 
the picture and after a sufficient time has 
elapsed undoubtedly accounts for many of 
the systemic manifestations However, many 
sjstemic effects which become apparent be- 
fore infection gains a foothold may be due to 
the presence of wet autolyzing tissue The 
fact that hemorrhage in the adrenal was not 
observed during the production of inflamma- 
tory edema but only with the production of 
wet necrosis adds further evidence to the 
probabihty of this mechanism While further 
study is indicated, there is increasing recogni- 
tion that the presence of such damaged tissue 
is an important factor in shock and that such 
toxic” factors may account for certain early 
deaths in extensive burns adequately treated 
with plasma transfusions 
From the practical pomt of view the experi- 
ments described herein assume clinical signifi- 
cance because they point out that the present 
classification of burns is inadequate in that it 
fails to differentiate between wet and dr\ 
necrosis Such a differentiation may prove 
important by explaining certain severe clinical 
manifestations not due to loss of plasma 
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Fig 3 Photomicrographs of skin subjected to thermal 
injury In section a, the shin was immersed at 100 degrees 
for 30 seconds Specimen removed at 48 hours Note the 
coagulation of the dermis and the intact epithelium and 
relaUve absence of inflammatory reacUon In section b, 
stm was immersed at 100 degrees for 10 seconds Specimen 
removed at 48 hours, at the line of demarcation Note on 
the left the disappearance of the epithelium and the intense 
inflammatory reaction The intact epithelium of the un- 
injured skin is noted on the nght X 34 

SUMMARY 

Experimental thermal injuries are described 
and the production of 3 types of skin damage, 
1 e , edema, wet necrosis, dry necrosis, with 
variations in the intensity" and duration of 
the burn stimulus as well as with the cooling 
effect of blood flow are correlated The im- 
portance of differentiating wet and dry" ne- 
crosis in human burns is discussed and evidence 
is presented suggesting that the former lesion 
may" produce “toxic” manifestations 
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P ADs In the arm and shoulder U a com 
plaint a I moat as common as pain in the 
hack and leg These svmptoms are too 
frequentiv called neuritis— toxic or in- 
flsmm storv Ln origin Thu misconception has 
been corrected with respect to back and leg 
pain, due primarOv to a better understanding 
of the mechanical factors involved in weight 
bearing However the various pathological 
lesions which commonly cause arm pain are 
still geo trails misunderstood. 

The primary purpose of thu report u to call 
attention to the rftie of the lower cervical 
intervertebral discs in the production of 
shoulder and arm pain. Also an effort will be 
made on the basis of neurological symptoms 
and signs todarifv the vinous painful radku 
lar syndromes affecting the upper extremity 
The data upon which statements in thu 
paper are based were collected from a verified 
cases of ruptured cervical discs and are 
stnnmarued in Table I 

LITERATURE 

Most published reports of cervical inter- 
vertebral due ruptures have indicated that the 
lesion Is most hid} to be confused with 
neoplasms of the cervical cord It has been 
ge Derail \ beOeved that cervical herniations of 
the nucleus pulposus occur near the mkiline 
of the anterior wall of the neural canal and 
therefore caure sy mploms b\ compresaing the 
spinal cord However Vmmei and Murphv 
tn a recent article describe the relativel} minor 
symptoms produced bv lateral ruptures of the 
cervical intervertebral dues and suggest that 
these cases are far more common than those In 
which the spinal cord u compressed Their 

}r» Ito ErttJO* « Ncwo*orp(T> Wikrr R/rt Omml 

w-ior'i" D c 


Iuod report prom is es to become a landmark K 
the understanding of the painful arm tad 
shoulder 

Other observers have described the symp- 
toms produced b> booj spun In the Into 
vertebral foramina compressing the cervical 
nerve roots. Ivachlas quite rightly Indicated 
that moat cases of scalenus antlaa svndrotne 
were really rate* of cervical root comprrsslo* 
at the Intervertebral foramina, and be ob- 
tained relief in man) of them by trsrtxc «i 
the cervical spine Oppenhdraer and sso- 
natea (u 13) after the study of 50 similar 
case* came to the same coodusioc Keyes 
and Compete called attention to these hvper 
trophic boo) changes but indicated that the 
lesion was probably initiated by a damaged 
Intervertebral due at the site 0/ the booy qwr 
and that primary cervical arthritis rarriy 
causes localised root com press! 00 

The rfile of the scalenus anti cus mtude In 
the production of arm and shoulder pain h» 
been stressed by numerous authors. Un/cf 
toast efv Its importance has been overempha- 
sized in some quarters, and as a result nnsy 
disappointing operations have been perfumed 
and much time has been wasted in mMirected 
conservative treatment 

avatomy akd physiology 

The cervical spinal canal u more ncarfr 
filled with nervous tissue than either tbe 
dorsal or lumber rrgicxu coosequentlT anr 
intraspsnal mass causes earl) svmptoros °* 
cervical cord dehdt Tbe cervical roots, uo 
like the dorsal and lumbar root., emerge from 
tbe dura mater at right angles ami lie inm* 
diatelv over the intervertebral dues. * 
-onsequencr a lateral protrusion of a cervical 
due mi compress tbe nerve root against the 
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ligamentum flavum, lamina, pedicle, or facet 
without much damage to spinal cord (Fig i) 
The intervertebral foramina of the cervical 
spine have long vertical diameters with shadow 
anteroposterior diameters The roots, as they 
pass through these foramina, are especially 
vulnerable to pressure from a small bony spur 
or a laterally placed herniation of the nucleus 
pulposus (Fig 2) 

The points of greatest strain in the cervical 
spine are at the 5th and 6th interspaces 
Roentgenologists have long recognized the 
frequency with which the intervertebral disc 
is narrowed at these levels The narrowed disc 
may be associated with \-ray evidence of 
localized arthritis (Fig 3) Many patients 
with such \-ray findings have no symptoms 
referable to the neck or arms 
The cervical spinal cord is composed of 8 
segments with S anterior roots and 7 postenor 
roots, the 1st cervical postenor root is usually 
absent The 1st cervical motor root leaves 
the canal between the occiput and the atlas 
The 8th cervical nerve exits at the foramen 
between the 7th cervical and 1st thoracic 
vertebrae Therefore, a disc lesion at C-5 
(between the 5th and 6th cervical vertebrae) 
causes direct impingement upon the 6th cervi- 
cal nerve root, and one at C-6 (between the 
6th and 7 th cervical vertebrae) compresses 
the 7th cervical root Recognition of this 
anatomical arrangement is important if the 
lesions are to be localized accurately on clin- 
cal findings 

PATHOLOGY 

Cervical ruptured discs may follow' severe 
ir minor injuries to the neck, many patients, 
lowever, give no history of trauma In 
inalyzmg the reported cases, it would appear 
hat those cervical disc lesions which compress 
he spmal cord are much more frequently the 
esult of trauma than the small laterally 
>laccd lesions which cause only arm and 
boulder pain That degenerative processes 
•lay an important r 61 e m the production of the 
esion is indicated by the frequency with 
Much there is roentgen evidence of localized 
rthritic spurs and narrowing of the mter- 
'ertebral disc at the site of the lesion 

The quantity of nucleus pulposus in a 
ervical disc is relatively small as compared 


with the lumbar region As a consequence, 
even in acute cases, one is surprised to find at 
operation a relatively small mass compressing 
the nerve root or even the spinal cord In 
many instances, the herniated portion of the 
disc is surrounded by bone These bony prom- 
inences, knowm as osteophytes, may project 
into the intervertebral foramina 

SYMPTOMS 

Pam and stiffness of the neck are usually 
the first symptoms Not infrequently, after 
the initial bout of stiff neck, the patient will 
experience no further local discomfort Symp- 
toms may consist entirely of pain into the 
shoulder and down the arm into the hand 
Any sudden movement of the head or neck, 
coughing, straining, or sneezing may intensify 
the pain or produce a feeling of “electrical 
shock” into the arm and hand 

The pain is usually made worse by main- 
taining a single position Not infrequently, a 
patient, in order to relieve the discomfort, will 
get out of bed several times at night to change 
his position completely The pomts of maxi- 
mum pain are the base of the neck, the tip of 
the shoulder and the arm down to the elbow 
Occasionally, the pam extends into the hand, 
but paresthesias and numbness in the hand 
are usually more aggravating than is the pain 

Not infrequently, the patient states that his 
whole hand “goes to sleep,” that it has a 
feeling of numbness, that it feels cold to 
touch, and that it appears blue in color As 
will be pointed out later, these vascular symp- 
toms are part of an associated scalenus anticus 
muscle spasm which may completely becloud 
the clinical picture Weakness of the arm and 
at times atrophy and fibrillation of muscles 
are frequently noted and may be severe 

If the lesion is a large one and compresses 
the cervical cord, the usual symptoms of spmal 
cord deficit are present These symptoms are 
identical with cervical cord tumor and will not 
be reiterated here 

SIGNS 

Sensory Strangely, manj' patients com- 
plain severely of recurrent numbness and 
tingling into the hand and forearm, and yet no 
sensory deficit can be demonstrated by the 
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usual clinical tests In the same case, if the 
neck and head are tilted toward the painful 
side and pressure is apphed to the top of the 
head, the whole radicular pattern may be 
reproduced If the compression has become 
long and severe, sensory deficit can usually be 
demonstrated with ordinary tests Pares- 
thesias can occasionally be demonstrated by 
gently stroking the skin m the involved 
dermatome The sensory patterns associated 
with lesions of the sixth and seventh cervical 
roots are illustrated in Figures 4 and 5 
Motor Objective muscular weakness may 
be difficult to demonstrate even though the 
patient complains that the involved extremity 
is weaker than normal When muscle deficit 
can be demonstrated, it may have great diag- 
nostic as well as localizing significance The 
biceps brachialis is supplied chiefly through 
the 5th and 6th cervical nerve roots whereas, 
the triceps brachialis is supplied chiefly 
through the 7th and 8th cervical nerve roots 
Therefore, weakness of the biceps with normal 
triceps function frequently occurs with lesions 
of the 6th cervical root (the disc between the 
5th and 6th cervical vertebrae) A weak triceps 
and a normal biceps indicate a lesion of the 
7th cervical nerve root (the disc between the 
6th and 7th cervical vertebrae) 

Reflex changes Lesions at C-5 disc are 
characteristically associated with diminution 



Fie 1 Diagrammatic sketch illustrating the mechanism 
by w hich a laterally placed ruptured disc may compress the 
nerve root without appreciable impingement upon the 
spinal cord 

or absence of the biceps reflex, whereas, le- 
sions at C-6 disc are associated with diminu- 
tion or absence of the triceps jerk The other 
tendon reflexes in the upper extremity are 
usually not involved with lesions at these 
levels 

Spinal tenderness at the site of the lesion is 
a frequent finding as in lumbar herniations of 
the nucleus pulposus Percussion or pressure 
to the painful side of the nudline may repro- 
duce the radicular pain or paresthesias — 
radiating percussion pain (Fig 6) 



Eg 2, left. Case 1 Oblique \ icv. of cervical spine show mg narrowing of inter 
vertebral foramen at C 5 Note small ostcophj les on anterior margin of the foramen 
Fig 3 Case 1 Lateral mow of cervical spine Arrow points to nan on ed disc be- 
tween 5th and 6th cervical \ ertebrae Note chip fracture of superior surface of body 
of 5th cervical 
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FI* 4, left. tonal new ol fcrara tod haad iHaXrstiat 
tlx lopraaiisiU m« Into bteb p*!« •* 
rwhato or t» whkb wmtro tt dnWni bra tlx Mh 
»nd 7th central reoU art cmfraarri Tba cm* batched 
arc* cmmm b rtxjhly to t be Mb central derwtorae, 
the Bned arm to tlx 71b cerelcal deraxlaax 

Flj. 5- \ratnl x* of ibe ferranm ml ba»d [taunnj 
tb* eppronraiU arm Into wfclcb pun or parrel bc*ii 
radial* or 10 vhacb tnaitMa » duunabrd Wo the 71b 
eereical mot a oapo r — rj 

The raoit Important diagnostic test and one 
tint is almost pathognomonic of a cervical 
intrasplnal lesion U the mni com^ran*n 
test” (Fig 7) TUtlng the head and neck 
toward the painful tide ma> be fuffident to 
reproduce the characteristic pain and radicu- 
lar features of the lesion Preirure on the top 
of the bead in this position may greatly 
Intensify the symptoms. TUting the head 
away Iroen the fcnoo uruall> gives rrfief 

DrmitXTUL DIAGVOail 
Bonv lesions of the cervical spine cither 
neoplastic or inflammatory may compress one 
or more nerve roots In the foramina and cause 
radicular pain similar In ever) respect to 
cervical disc lesions. Neoplasms of the spinal 
cord, particular!} those arising from the 
nerve roots, mi) give identical symptoms. 



Scalenus antiais compression with or with- 
out cervical rib b the lesion most easily 
confused with ruptured cervical discs. The 
most important differential feature Is that the 
nerve pain end paresthesias from scalenus 
anti cus compression are referred to the derma 
tome* of the rrt /Wane and &A cmieaJ nem 
roots (the ulnar distribution) whereas, the 
pain and paresthesias of cervical disc lesion 
are in the distribution of the 6th or 7th ccrrial 
nerve* (radial or median distribution) Cem 
cal ruptured disc* below the level of the 6<1 
interspace rarely occur therefore. It ibouhl 
not be too difficult to separate the two Wool 
in the differential diagnosis. Furthermore the 
scalenus ant leu* syndrome cbaradenstJcanr 
has a vascular component since tbesubciavun 
artery is so email} compresaed against the i*t 
rib In the scalenus angle 

It should not be forgotten that any Vruoo « 
the cervkal spine may produce apa*m of the 
scalenus muscle It is not uncommon, in fact, 
to have the clinical features of a rufrtortd 
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I ■? 7 Mrtlod nf p'jformmr tied rmnp e> imi tr t m 
palitnO i ilh "-u'^ctTrl tup urrd ft r\ ical ill t <■ 

cervical di<c oeershadov cd In a supcnnipo-td 
scalenus s\ nclronu (cises ; and u '1 aide I) 
Howcecr, if In compressing tin neck tow ml 
the painful side, pain paresthesias, and numb 
ness into either the 6th or 7th cervical derma 
tome are produced, one maj be sure that the 
s\ mptoms arc not due to scalenus i omprcssion, 
for these ncrces cannot lx. ineohed In pres- 
sure within the scalenus angle 




lip v , left t im I'anttipatpH imilncrmi \rr»n 
I* 111O to 1 larcc tilluic defect in llu nil i<|Ut column Orth 
iianh a laterdh phi id ruptured disc dins lint product 
Mich a Ihm dcformitc 

lie 0 C i‘c \ I’mliipupu undo., ram \rnm point;, 
to ills nh'itcratcd tcillari |miu 1 i at C c I Ills difoniiit\ 
ncinrarteri lu ofalaltrilK placed rupturctl di c pudune 
into llu mlt ncrltlira! foraimn 

1U1I NTCtN 1 \ \\U\ \lION 

Plain \ ra\ lilnis of t he cervical spine gi\e 
nn aluable cv idem e in mam cases of ruptured 
temcil discs I he lateral films usualh show 
narrowing of the interspace with loss of the 
normal lordotic cur\c e\cn in a h\perc\- 
tended position Oblique mcws mat show 
narrowing of the intervertebral foramen with 
proliferation of bone 111 the foramen (osleo 
plnlesj llxse proliferate c horn changes 
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ll( op*T»U 6rW JVm*l»Uc* tb* U tV (Xb ex* 

lh min] immjl at boo* \o< kmnlnl adrcn palprroi proritMjf bewalh 
thr n-trartrd oas root- 


mac be bilateral even though the avraptoms nor torface of the cervical canal U oetlmed 
are unilateral- death and each nerve root with it* adlhry 

I'antopaque mvclagraphy li an exceedingly pouch ma) be accurate! identified Larger 
accurate method of diagnosing ruptured cervl lefioos abow a defect In the column (Fig *)- 
cal disci In the proof position 6 cubic centl Smaller led on* chew do defect other thai 

meters of pantopaque are injected Into the an obliteration of an aefllan pooch and root 
*u bwrachn oid apace d> him bar puncture Be sleeve (Tig 9) 
fore tilting the table the patient b head 1* held Ttwntrsr 

n a full) extended position b\ pladng a small ( tntenalrt Conservat vr measure* tro- 
pillow under the chin In order that the con dcmbtedU ha t an important place Ln the 
trait material doe* not mu into the basal treatment of ruptured cervical Intervertebral 
cisternae of the tkull The head of the table u dues, parti cu lam if the irmptonu are pordr 
then tilted downward just enough to permit radicular with no evidence of cord coraprrv 
the pant opaque to collect in the cervical non If the lawn I* impeded of being a 
gutter V tenet of anteroposterior filrm are fair!) large one (as indicated bv muscular 
then mad after balancing the column at the waiting or marled Sensor) Iom in tbejLnn 
dewed level with the fluoroscope The ante- with or without signs of rpinal cord deficit; 
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then prompt operative intervention is idvis 
able Ixciuse of the dinger*. of irreparable 
damage to the cervical cord 

lor the nuldir cus<- r 1 period ol hid rist 
with Inltir Irtition im\ give lasting nlui 
TI11 patiint should ha\i alwduti lnd riM and 
from 3 to 10 jMjumh of traition nppliul ron- 
tmuoii'lv If after 3 or 4 da\- there i- no 
relief of radu ular pun and mii'-ilc --pasm 
lurther contra ati\e treatment Mill probablv 
Ik; of little avatl II tin patient i*. mmfortahk 
in traction and the pain recur-- tmldh v lun 
weight-hearing is ri -timed a well tilting 
cervical collar support ma\ give <-\inptninntu 
relict 

Waiii/u/hitmii of il r irrir.i/ <f> nr 111 the 
presence ot a ruptured mtervcrtebr il di c c is a 
dangerous procedure and mav result in irrep- 
arable damage to the spinal cord 

Opcrali-r tccl mque I he upnpht po-ition 
is ideal for operations m tin lower cervical 
region (Hg« 10 and ti) Procam nerve liloch 
or endotracheal ether anesthesia is tqvialh 
satisfacton 

\ straight mciMon is made Irom tire -pinmo 
process of the \crtebrn abovi to the om below 
the level of the lesion T he muscles are freed 
irom the spinous processes on the side of pain 
and, after denuding the laminae of soft tissue, 
a triangular piece of hone is removed from the 
laminae abo\e and below the lesion vatb a 
small dental chisel This exposes the liga- 
mentum flavum which in the lower cervical 
region is almost complctch cov ertd v ith bone 
The inner edge of the articular facet is then 
chiseled awav thus providing good exposure 
of the root and the lateral edge of the dura 
mater covering the cord (Tig 12) Ifthcbonv 
incision is placed correct lv even the prcdural 
fat need not be disturbed The spinal root 
wall be found to be wedged tightlv into the 
intervertebral foramen by the anterior mass 
With careful dissection, the root is separated 
from the mass and retracted either upward or 
downward in order that the mass mav be 
removed vvath as little trauma to the root as 
possible In case of the “soft” disc, bits of 
typical herniated nucleus pulposus mav be 
bfted out of the tear in the annulus fibrosus 
If the lesion is an old one and lias become sur- 
rounded by a bony spur, it may be necessary 


to tinsel mav the spur .and remove the base of 
it with .a curette Then the posterior nm of 
tlu mUrvirtcbrnl foramen is removed com- 
plete lv with .a nasal punch in order that 
inmplcti decompression of the involved nerve 
root is prov ided 

\fter ill bleeding is carefully controlled the 
u-uil anatomical closure of the wound is car- 
ried out bv means of interrupted sutures of 
black sdk 

Postoperative treatment T lie patient is kept 
in the roctimlu nt position just so long as there 
is residual pain in the arm and shoulders 
'some patients .are comfortable immediately, 
while others have rather severe radicular 
pains for s t \ C ral davs \ number of our cases 
inve been out of bed on the first postoperative 
day , others have not been able to bear weight 
without pain tor 10 to 12 davs With the 
operation [icrfornicd in this manner, there is 
virv little damage to the weight-bearing 
structures of the neck and, therefore early 
ambulation is not considered harmful 

RFSl’LTS 

Of the 12 patients oi>cr.olcd upon, all have 
lieen relieved of their radicular pain within 2 
weeks following operation — most of them 
earlier In each instance (with the exception 
of the last one who was operated upon but 3 
weeks ago) the patients have been able to 
return to military dutx without disabibtx 

OllSLRVATlONS 

The true or relative incidence of ruptured 
cervac.ai discs cannot now be stated because of 
insufficient data Our experiences vvath both 
cervac.ai and lumbar ruptured discs at the 
Walter Reed General Hospital indicate that 
the relative frequency of the two lesions is 
1 12, ic , there were 12 cervical and 143 
lumbar ruptured discs verified bv operation 
during the first 11 months of 1943 During 
this same period of time, there were many 
more clinical diagnoses made of lesions in both 
locations, but since tbev were not verified by 
operation no attempt was made to use them 
statistically When the clinical features of 
ruptured discs in the cervical region are as well 
understood as are those in the lumbar regions 
this ratio will probably' be reduced 
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Tbc statistical analysis of dita in Tahle I 
discloses *ome pertinent cktti'.i requiring 
further emphasis. 

i There was bet i patient under 30 year* 
of nee (28 you*) and there were patients 
aged 40 year* or older This would indicate 
that the cervical disc lesions occur more fre- 
quently In the upper nge group This is in 
coc trast to the ruptured lumbar discs nj seen 
In the personnel of the military remet where 
age or physical fitneo appears to be of minor 
significance. 

j There were bat 2 patient! (16%) who 
gave histories of trauma precipitating the 
onset ot svmptcms. This, again, it In coo trast 
to the lumbar disc lewons ui whkh a hljtorv of 
trauma la obtained In approximately 60 per 
cent 0/ cate*. 

3 Pain and paresthesia* radiating from the 
Deck into the shoulder arm and band were 
constant finding*. Moreover these symptoms 
were consistently exaggerated by the neck 
cotnncesson test— a sign that we consider to 
be almost pathognomonic of a laterally placed 
ruptured cervical disc. 

4. Twice as many ruptured cervical disc* 
occur at the 6th Interspace as at the 5th 
Interspace. In our series, there were 8 at C-6 
3 at C 5 and in 1 instance, there was a lesion 
at both C 5 and C-6 The diagnosis of the 
double due (Case s) was made cm clinical 
findings verified bv pant opaque myelogram, 
and proved at operation 

irWARi 

1 Lateral rupture of the lower cemcal 
intervertebral docs Is a common cause of 
radicular pain affecting the upper extremity 

2 The clinical syndrome t* remarkably 
constant and easily recognised 

3 Accurate localisation of the tenon oa 
clinical findings Is usually possible. The salient 
features are 

Tht < 0 k ceriad due (a) Pain radiating 
from the neck into the shoulder and arm with 
paresthesias (needles and pins or numbness) 


Into the posterior aspect of the thumb Symp- 
toms always aggravated bv tflring the had to 
the painful side, (b) W eaknen or absence cf 
the tendon reflex of the bsreps brachhEi 
nntsde. 

Tie 6 i t crrvtcai due (a) Faun radiating 
from the neck Into the shoulder and arm »!th 

E restbcsiaj (needles and pins or nomboesi) 
to the Index middle and perhaps tie rinjr 
fingers and tip of thumb Symptoms sggn 
rated by tflting head to the painful side (b) 
Weakness or absence of tbc tendon reflex cf 
the triceps brachishs muscle. 

4 The lesion can in most Instances be 
accurately verified by pentopaque mvtfcf 
raph) 

5 Conservative treatment relieves ivrsp- 
tocis In manv cases. When comerrsthe 
measures fall, operative removal of the Woo 
is justified on the basis that it is a simple safe 
procedure and the results are excellent. 
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AN EXPERIMENTAL STUDY OF SULFONAMIDE 
IMPREGNATED SUTURES 

JACOB A GLASSMAN, MD.MS, Lieutenant, MC.AUS, EDSON F FOWLER, MD.MS, 
and MILAN V NOVAK, M D , Ph D , Chicago, Illinois 


R ECENTLY there has been much ex- 
perimental and clinical work carried 
out concerning the local uses and 
action of the sulfonamides Because 
of the beneficial effects consistently reported 
with the local employment of sulfonamides in 
contaminated wounds, and since suture ma- 
terial so mam times is a factor in wound in- 
fection, ye decided to determine whether or 
not absorbable and nonabsorbable sutures im- 
pregnated with sulfonamides would reduce 
the incidence or seventy of surgical wound 
infections 

Ochsner and Meade, after studying various 
suture matenals embedded in surgical wounds, 
concluded that cotton was the most satisfac- 
tory of all, since it produced a minimal tissue 
reaction in contrast to the “wet” or “pro- 
liferative” reaction caused by catgut They 
also observed that infection occurred more 
often when catgut sutures were employed 
However, those who have worked with non- 
absorbable sutures are not unaware of their 
outstanding disadvantage, namely, that when 
infection occurs in a surgical wound closed 
with such sutures the regenerative process is 
prolonged, and healing will not take place 
until all the infected sutures are either re- 
moved or extruded through a sinus tract 
Keeping this fact in mind, the writers under- 
took experiments using sulfonamide impreg- 
nated sutures, hoping to determine whether or 
not the incidence and degree of infection would 
be lessened when contaminated wounds were 
closed with such sutures or had them buried 
m the wound 

In noncontammated surgical cases as m 
laparotomies and hemioplasties, it is not un- 
common for wound infections to form despite 
the stnctest aseptic precautions, and most 
often these infections are found to take place 


m the subcutaneous layer of the abdominal 
wall Because of this observation, we planned 
to reproduce experimentally a similar infec- 
tion in the abdominal wall of the dog Also, 
since Staphylococcus aureus is known to be 
the most frequent causative organism found 
in surgical wound infections, we selected for 
our experiments a strain of hemolytic Staphy- 
lococcus aureus 1 isolated from contaminated 
human blood in a blood bank The suture ma- 
terial employed in this study consisted of No 
20 cotton, containing io 5 per cent sulfadia- 
zine by weight, No 20 cotton containing 44 2 
per cent sodium sulfathiazole sesquihydrate 
No o catgut containing 4 6 per cent sulfanila- 
mide, and No o catgut containing 2 3 per 
cent sulfathiazole In the control wounds, we 
employed sutures that were identical in every 
respect, except that they were not impreg- 
nated with sulfonamides There were no ob- 
vious differences noted in the tensile strength 
between the impregnated sutures and our 
controls 

To proceed properly with our experiment, 
in which a comparative study of the ment 
between impregnated and unimpregnated su- 
tures was to be made, it was imperative that 
we first determine existing questions the 
minimal concentration of Staphylococcus aure- 
us required to produce consistently an infec- 
tion in our surgical wounds and the traumatic 
effect of the ligatures used on the degree of 
infection and wound healing 

To maintain consistency in our observa- 
tions, we believed that the evaluation of the 

l The Staphylococcus aureus was gram positive it produced 
acid in inulin sucrose lactose maltose dextrose and mannitol 
broth and was dulate negative and hemolized blood. The viru 
lence of the bacterial strain was checked on several occasions 
by injecting oicc of a i io dilution of a 24 hour broth culture 
into uninjured subcutaneous tissue of the abdominal wall of 
rabbits These rabbits developed localized reddened, swollen 
areas up to one half inch in diameter at the site of injection, 
while control injections of stenie saline solution produced no 
sign of local inflammation when examined after 48 and rao hours 
Tne cultures emplo>ed in these experiments were 22 to 24 hour 
broth cultures incubated at 37 degrees C 
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Incidence and the degree of wound Infection 
•houid be ba»ed upon a standard let of criteria 
that would be applicable to all -wound* Our 
grem ol nervation* therefore Included not* 
tiona a* to the preaence or absence of redne**, 
•welling around sqiaratkin and the accumu 
lation of aerous oc purulent material. The 
degree of bacterial growth ara* determined b\ 
making bactcnal culture* of these around* 
and then ccwnting the number of colonies 
gram after a 34 hour incubation penod Then 
In employing the lame criteria u*ed in other 
workers, wededded further to evaluate around 
Infection and around healing bs taking biopsy 
•pedroem from each wound on the 6th peat 
operative day in order to observe am dlf 
ference* that might exut microscopicalh Here 
the presence or absence of edema polvmor 
phonudear leucocvtaai*, pant ceil*, fibro- 
plasia, fibrosb and capfllarj proliferation were 
particularly toughL 

Tbe technique employed in our experimental 
»tudv to determine the dosage of bacteria re 
quired to produce wound infection* consit 
enth la contaminated traumatized and un 
traumatised iurpcal wound* was a 4 f off aw* 

1 Each dog wa* a nes thetized and the ab- 
dominal wall wa* shaved The tkin was painted 
with tincture of Iodine and fterile drape* 
were applied 

3 A skin incision 1 5 inches long wa* made 
in each 0/ tbe four quadrant* of the abdomen 
and carried down 0* far as the anterior rectu* 
ibeaih 

3 In each wound herrwwtaiis was obtained 
b\ tbe use of 6 No. 20 plain cotton ligature* 
In instance* m which less than 6 tie* were re 
quiml for hemostasia knot* were purposeK 
tied In the non bleeding tissue to mile up 
the same number In the upper and lower 
wound* on the right tide of the abdomen of 


each dog hemostasis wa* accomplished br 
tbc rue of mosquito forceps, *0 that t* Kttk 
tis*ue a* pos* 5 ble wa* crushed in tbe damping 
U c considered these around* to be “con- 
traumatixrd. However In the upper and 
lower wound* on tbe left side of the abdomen, 
brmoatasl* was accomplished b> the u*e of 
Urge Ochmer hrnxntat* *0 that an excess of 
tissue was included m tbe cradling These 
left lided srrmnd* we rlaidfied as ‘trauma 
tired. Each of the 4 wound* were then ckacd 
by inserting 6 In tni cutaneous Interrupted cot 
ton future* In such a manner a* to avoid pass- 
ing through the contaminated subcutaneous 
tissue. This special so tore derurd br Lieu- 
tenant G lawman (J-igs 1 and a) had the ad 
vantage of confining our infection* to tbe *ub- 
cutaneon* layer alooc thereby presenting the 
Infection from traveling along the course of 
tbe suture to the wrface of the wtxind, or 
bactena co tbe skin from lecondarflv invading 
tbe nbaitaneou* tissue or confab 00 0/ tbe 
microscopic picture due to reaction to tbe 
future used in skin closure with the rraclkn 
to tbc suture errmloved for bemasUvs. 

4 Each wound was contaminated by intro- 
ducing as cubic centimeter of a bacterial 
suipetuioa of Staphvlococco* aurcut Int the 
snbeutarrou* liver br means of a long sterile 
pipette Col I odi on drra*ing* and can v*» binders 
were emplaced t prevent tbe anneals Ircm 
contaminating and removing tbc futures with 
tbd teeth. 

5 \* stated previous!) gro*» In •pert led 
and bactenoiogmal cultures were made of each 
wound after 48 «ad after rio hours A rrla- 
tiveh quant! tali e method was u*ed to deter 
nunc tbe number erf bacteria ui the wound*. 
Tbe technique iomiwd tbe withdrawal of a 
given standard amount of serous mat rial bv 
means of a terile glass capillar, tube Otro- 
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duced into the depth of the wound at the time 
of sampling By the use of tubes of a uniform 
diameter the volume of samphng was kept 
constant throughout the experiments Ma- 
terial allowed to enter the tubes at the time of 
samphng was kept constant throughout the 
course of the experiments The amount of ma- 
terial withdrawn was inoculated into molten 
agar and poured into Petn plates Colonies 
were counted after 48 hours of incubation at 
37 degrees C 

6 Biopsy specimens were taken from each 
v ound on the 6th postoperative day 

At times, individual variations in response 
to trauma and bacterial infection did occur 
but not with such frequency as to interfere 
with the interpretation of our preliminary ex- 
periments (determining the bacterial dose), 
which were as follows 

1 The lowest bacterial dilution capable of 
producing a wound infection consistently was 
found to be o 2 cubic centimeter of a 1 1000 
dilution of a 22 to 24 hour culture of Staphy- 
lococcus aureus 

2 The traumatized wounds showed much 
poorer healing than those that were not trau- 
matized as was evidenced by gross, bacteno- 
logic, and microscopic examinations 

3 By microscopic comparison of the wound 
biopsy specimens, the traumatized ones were 
readily recognized by the presence of a greater 
collection of serum and polymorphonuclear 
leucocytes as well as a higher degree of ne- 
crosis 

Having succeeded in establishing a stand- 
ard dose of bactcna which w r ould result in 
artificially induced infection with a minimal 
amount of contaminant and trauma, w r e pro- 
ceeded with our study to determine wiiether 
or not sutures impregnated with sulfonannde 
compounds would reduce materially the de- 
gree of bacterial growth, or favorably influence 
the course of healing of a contaminated w'ound 
Tour groups of experiments 1 w r erc arranged 
In the 1st group we used No 20 cotton sutures 
impregnated with sulfadiazine, in the 2d 
group No 20 cotton sutures impregnated with 
sodium sulfathiazolc scsquihxdrate, in the 3d 
group No o catgut impregnated with sulta- 


<Thr mutt material ujtil m tW eiptnmtnti was tlndli prepared 
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are laid m the right wound while 3 strands of the suture 
controls are placed into the left wound Six mtracuticular 
mattress stitches are used to approximate the edges of each 
wound as shown in Figures 1 and 2 

mlamide, and finally in the 4th group No o 
catgut impregnated with sulfathiazole With 
each group, controls were run m which iden- 
tical ummpregnated sutures were used 

Since a moderate increase m the amount of 
trauma associated with closure of the wound 
reflected so sharply in the rate and type of 
heahng (a fact which after all is quite well 
known), we decided to embed strands of 
suture material rather than knots, since it 
w ould be difficult or impossible to include the 
same amount of tissue with the hgature in 
each of the experiments In other words it 
appeared that we could standardize the ex- 
periments better by excluding trauma as much 
as possible 

The technique employed in our experimental 
study of artificially contaminated wrnunds in 
which sulfonamide impregnated sutures were 
embedded, was earned out as follows 

1 Each dog was anesthetized and the ab- 
dominal w-all w as shaved The skin was painted 
with tincture of iodine and stenle drapes w ere 
applied 

2 A skin incision 5 inches long w as made on 
either side of the midhne and earned down to 
the antenor rectus sheath, as illustrated in 
Fig 3 Hemostasis was obtained by grasping 
as little tissue as possible in our clamps and 
employing the same number of ligatures in 
each w ound 
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3 Three j inch it rand i of the Impregnated 
•ature to be texted knotted togetl^r at one 
end, were Uad In the right wound while i 
strandi of control future (not impregnated) 
were placed In the left wound- Six In tracu tic 
ulax mattress stitches » seen in Figure* r and 
1 were used to approximate the edige* of each 
wound 

4. The wound* were then contaminated by 
Introducing by mean* of a long pipette o a 
cubic centimeter of broth culture* of Stapby 
lococcu* aureuf either undiluted or diluted 
i io and i roo with physiological saline. Cd 
lodion drawing* and canvas binder* served In 
pie renting Injury and contamination from ex 
trancous source*. The examination of these 
wounds, a* in the aforementioned experiments, 
were carried out after 48 and after r jo hours. 

In part \ of group 1 experiment No, to 
cotton suture* Impregnated with sulfadiazine 
were embedded In surgical wounds contami- 
nated with 10] cubic centimeter of undiluted 
culture of Staphylococcus aureus. The follow- 
ing observations were made 

1 Examination of wounds containing un- 
treated and impregnated sutures, after 48 
hour* showed no gross difference* except for 
the presence of more scram m the wounds 
containing the untreated suture* But bae 
tenologic examination* revealed a redaction 
in the number of bacteria present In the wounds 
that contained the impregnated sutures. 

1 Examinations after 1 jo hours revealed 
that the wounds containing the impregnated 
sutures appeared more normal than the wound* 
containing the untreated control*, as was evi- 
denced In the smaller amount of serum, re 
duetd bacterial count and a lesser number of 
microscopic signs of infection. 

In part B of group 1 experiment No. 20 
cotton sutures Impregnated with sulfadiazine 
were embedded in surgical wounds cootaml 
nated with o 1 cubic centimeter of a 1 10 
dilution of a culture of Staphylococcus aureus. 
The following observations were made 

1 Vl though there were do gross difference* 
Observed between tbe wounds c o nta in ing plain 
cotton and those containing suture* unpreg 
nated with sulfadiazine the bacterial culture* 
of the wounds containing imprepated su 
tares showed very noticeable reductions la 


their bacterial counts. To fact we were able 
conslitently to demonstrate a reduction in the 
bacterial count of approximately 50 per rent 
Though no gross differences were noticed exra 
after iao hours, our culture* still showed s 
reduction of 60 per cent or more in the num- 
ber of bacteria present In the wounds contain 
lag sutures impregnated with sutiadlaxioe 

3 Tbe microscope examination of wxmndi 
containing impregnated sutures further re 
vesded that improved healing had taken place. 
This fact was evidenced by the smaller amount 
oi serum present, fewer polymorpbontxkar 
leucocytes, minimal rwerovs, and a demon 
Urable Increase In fibroplasia when compared 
with wounds containing untreated control 
sutures. 

3. Examination of wound Uopn, sped mem 
after 14 to *1 days revealed that wounds con- 
taining impregnated suture* still powswd 
more advanced bailing Tbe concentration of 
sulfonamide present m our suture material 
was in do case sufficient to produce an> 
noticeable foreign body reaction 

In part C of group 1 experiment No. jo 
cotton sutures Impregnated with sulfadiaxfa* 
were embedded In surgical wounds contami 
nated with o » cubic centimeter of a 1 ioc» 
dilution of a culture of Staphylococcus aureu*. 
The following observations were made 

1 After 48 hours there were no gross dif 
ferences noticed between those wounds ctx 
tainlng untreated cotton sutures and Chore 
coo taming sulfadiazine impregnated cotton 
sutures. However bacterial cultures taken 
from wounds containing tbe untreated suture* 
revealed the presence of slight bacterial Infec 
tkm, while culture* taken from the woandi 
containing the Impregnated sutures were ster 

lie 

j AfteT jo hour*, bacterial culture* re 
varied that tbe wound* ewi taming untreated 
cotton sutures were still infected while tbe 
wounds containing sutures Impregnated with 
sulfadiarine remained sterile Herr again tbe 
microscopic examinations oi the woun ds co n- 
tai nin g impregnated suture material showed * 
slight, but defim tel \ better healing 

From these finding* we coochwled that tbe 
presen ce 0/ sulfadiazine In cotton suture ma 
terial appear* to be capable cf preventing or 
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T HE more common bronchogenic neo- 
plasms arise In the major bronchi 
and if untreated usually progress to 
obliterate the broncho* canting ate 
lectati* of the dotal lung (Fig i) This gives 
rue to a definite tram of symptom which 
usually combi of a dry hacking cough, fol 
kneed *000 br bemoptyai* *hortne*a of breath 
wheezing chest pain and fever Aametaitaae* 
occur the usual symptom* of anorexia weak 
neat, and weight lot* typical of all extensive 
mafiguanae* appear Occasionally distant 
me tax tates, especially to bones, brain or ab- 
domen. dread the picture by causing more 
troublesome symptom* than those produced 
bv a small primary lesion In the lung There 
Is, however a group of primary lung tumor* 
that anise m smaller peripheral bronchi They 
give riie to a rather Indefinite group of symp- 
toms have a characteristic x-rav picture and 
are rather easily confused with solitary meta 
it a tic tumor*, and Infectkm* b the hog This 
type of tumor may alio iimulate mediastinal 
and chest wall neoplasm*. These solitary 
circumscribed lung tumor* constitute about 
15 per cent of all primary lung tumor*. In- 
cluded in thu dlseusaioc art 13 patients aero 
at the University of Chicago Clinics b the 
part 10 year* with a aohtary rounded lesion 
In the lung that was at least 1 inches b diam- 
eter and at some time b the course of the b- 
neaa was considered to be a neoplasm We 
have indoded only patients in wnom micro- 
scopic proof of the diagnosis was obtsbed or 
tboae in whom certain dlnlcal feature* make 
the dtagnoiis fairly certain. 

The characteristic x rav appearance of 
these lejuotu is a solitary rounded, dense man 
b tbe long Usually the border* of the tumor 
ate ven sharp but this feature may be ob- 
scured liy the proximity of the lesion to the 


mediastinum or chert wall. Occasionally ■ 
cavity within the tumor (Fig 2) h risushrrd 

(5 7) 

The svmptoma in this type of lung turner 
arc varied Table I contains tbe chid enm- 
plabt of the 33 patients in this series. The 
mort striking features demonstrated are the 
lack of cough and tbe relative bfreqwntv 
with which the presenting complaint give the 
due that tbe primary pathology wis in tbe 
long In 6 of the group there was no obvious 
cormJabt. Pain in the chert was roost com- 
monly present, but was teen m less than one 
tidid of the patients wad probably occsrol 
Ute in the course of tbe disease Cough «u 
the main complaint in only 5 patients, 2 of 
whom had cavitary carcinomas. Tour pa 
tients had marked weight low and 1 presented 
himself because of dubbing of the fingers. 
Tabic U fisting tbe more common symptoms 
illustrates the same points. In addition It 
shows that the symptoms of advanced disease 
(via. weight ioaa, weaknc*. and anorexia) 
were very prominent feature* Only 5 pa- 
tients b tbe entire serin had hemopt *1*. It 
is interesting that 5 individuals noticed dub- 
bing of their finger*. Also It 1 * worthy of note 
that 3 patients had an ffiness diagnosed as 
poeurOonla b tbe courie of their dbeaw, 
despite the fact that the leiion was dreum- 
scribed *nd ra the periphery Further evl 
den re of the variable nature of tbe onset of 
the diaeaae ia that only ti of the 23 patient* 
were admitted to the medical or surgical chert 


dinlca- , 

physical finding* can best be nj-nuava 
with the statement that they aerc extremely 
variable and often absent About half of the 
patient* had abnormal finding* b tbe chest 
but In none were the findbgi diagnostic. The 
m .in value of physical examination in this 
type of care is to find metastases from a o n 
mary lung cancer or a primary tumor else- 
where, which rs responsible for a metasUux 
to the hmg 
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Fig 1 A senes of chest roentgenograms to show the stages of bronchial obstruc 
tion in cancer of the lung a, X-ray film of the chest demonstrating the most common 
roentgenologic finding in bronchogenic carcinoma, viz , a diffuse, irregular area of 
atelectasis in the nght upper lung field b, Collapse of the left loner lung lobe with 
a tnangular shadow near the heart in a patient with a scjuamous cell carcinoma 
arising in the bronchus of the left lobe c, Iodized oil injection of the tracheo- 
bronchial tree, localizing obstruction in the right middle and lower lobe bronchi 
Arrow points to the puddling of oil d, Roentgenograms of the chest in an indi- 
vidual with complete collapse and infiltration of the nght lung due to bronchogenic 
carcinoma Clinically and at autopsy there was no fluid in the pleural space 

Table III lists the diagnoses in this group of to the lung are usually multiple when demon- 
patients Seventeen of the 23 rounded opac- strated clinically About 30 multiple meta- 
ities demonstrated on x-ray examination were static tumors of the lung are seen at this clinic 
malignant lung tumors Only 3 were meta- yearly (10) but in the past 10 years only 3 
static, 14 were primary in the lung One pa- solitary metastases to the lung have been 
Pent had a bemgn lung tumor Such a tabu- definitely demonstrated Third, highly differ- 
lation emphasizes 3 important points First, entiated neoplasms were relatively common 
so called cannon-ball tumors of the lung, if among the primary lung tumors There was 
seen as solitary lesions, are most likely pn- only 1 sarcoma and 4 undifferentiated car- 
mary m the lung Second, metastatic tumors cinomas One patient with a squamous cell 
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Fig *. V wra U circ a arwnbed taacn pri «nry wtlbi* 
tb* bn| «. fmUT n V i CT r u iaiM m tiw tu*« cl tWr 

turt* kng b, P 1 WMJ 7 nano <r*-f] and**** ra tb» 
ngbl *ppo fang 6rM Tin Inks kid bcc* totkurnl j 
yt»r» vkta Ik* fit* «n ttlen e, Ontarjr InJoc ra Lba 
nghl ipo c mhtjn g tabcrcokw. Tku u ptrmirj 

cardDoma was followed 3 yean before an 
operation was done to remove the tumor 

The moit common error made in thi» aerie* 
was in the diagood* of taberculosu. Two pa 
tienta were operated 00 for a *oDtarv dream 
atrfbed tenon which was later found to be a 
t beraikma n another 1 patient* we were 
able to make the cEmcaJ diagnosis of tuber 
culoma became of caldum deposits In the 
tenon One patient hod a chronic lung abscess 
that could not be differentiated from tumor 
before operation. 

It 11 obvious from our discuss 00 that at 
time* we had considerable difficulty in arris 
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ing at a logical preoperative or antemortem 
dUgDoiii Me hare alreath indicated Chat 
the clinical hiitorj and physical eeamlnatioo 
were of lew aid than n usu&lh (be ca<e in 
di*ew*e* of the cheat The age of the patient 
wo* of kdx value after the presence of an 
obvious lesion in the lung wai ascertained 
fluoroscopic and 1 rav examinations dem- 
onstrated everv tumor in the series and P' c 
joroe duet ai to the type 0/ the lesion CaJafi 
cat Km within the lewom indicated tuber 
culons Position within the the»t ith respect 
to the anteroposterior diameter brained fame 
lesions within the mediastinum Sputum 
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Fig 3 Circumscribed lesions that were not primary lung 
lancers a, Tuberculosis of the nght upper lobe which was 
■esected before a diagnosis could be definitely established 
i, Metastatic sarcoma from the uterus, diagnosis substan 

examinations were made routinely Cultures 
md examination for tubercle bacilli were 
done, however, in none of the 4 cases of tuber- 
culosis were tubercle bacilli demonstrated, and 
no specific orgamsm was found in the patient 
with a chronic lung abscess Guinea pig 
inoculation of the sputum was positive in 1 
case Microscopic sections of the sputum to 
detect tumor cells was occasionally done but 
was not conclusive 

Bronchography was done in several pa- 
tients and was often a distinct aid in localizing 
the lesion within the lung, in contrast to 
mediastinal lesions Bronchoscopy was done 
in 12 patients, but in only 2 was a positive 
biopsy obtained Examination of the pleural 
fluid (none present), aspiration biopsy, diag- 
nostic pneumothorax, and thoracoscopy were 
not done in this group of patients 

In view of the difficulty of diagnosis in this 
type of case it is interesting to review the pro- 
cedures that actually led to the correct diag- 
nosis (Table TV) In 4 patients the diagnosis 
was made on the basis of history, physical 
findings and x-ray examination Two of 
these were patients who demonstrated calcium 
m asymptomatic lesions A diagnosis of 
tuberculosis was made, and the clinical course 
of the patients substantiated this impression 
The third patient had a hypernephroma of the 



c 


bated at autopsj c, Cavitary lesion in the nght apex (see 
arrow) that could be tuberculosis or tumor This was a 
chronic pyogenic lung abscess that healed following 
drainage 

kidney No histological preparation was 
made of the lung lesion, but since the patient 
died soon after it appeared, it almost surely 
was metastatic from the kidney The fourth 
patient had a benign lung tumor (heman- 
gioma) that was suspected on the basis of 
polycythemia, cyanosis, and clubbing of the 
fingers and toes, m the absence of heart dis- 
ease and pulmonary fibrosis This diagnosis 
was substantiated at operation 

In 2 patients with lung cancers a positive 
biopsy was obtained at bronchoscopy These 
2 patients and the 4 here described were the 
only ones in which we could be absolutely sure 
of the diagnosis before operation or autopsy, 
although in many of the cases the correct 
diagnosis was suspected In 7 patients the 
diagnosis was made at autopsy In 5 of this 
group the diagnosis was considered during 
life, but in 2 the lung tumor was unsuspected 
before autopsy In 10 individuals a diagnosis 
of probable lung tumor was made and explora- 
tion of the chest was done In this group there 
were 5 primary carcinomas of the lung, 2 
tuberculomas, and 1 each of chronic lung 
abscess, sarcoma, and malignant epidermoid 
The almost complete failure of our usual 
aids to make an accurate diagnosis in these 
cases suggests very strongly the use of early 
exploratory thoracotomy as a diagnostic pro- 
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vbm tin* Ami u talrw. c, Carhaly kdon ta lb* 
apti I — l iOag tabrmioali. Tbb ai praaxy 

carcinoma was followed 3 year* before an 
operation war done to remove the tumor 
The most common error made in this senes 
was In the diagnosis 0/ tobercuJoau. Two pa 
t rats were operated on for a aolitary dream 
scribed lemon which was later found to be a 
tuberculoma ld another i patients we w e r e 
able to male the cGoical diagnosis of tuber 
ciikana because of calcium deposits m the 
lew on One patient had a chrome long abserss 
that could not be differentiated from turner 
before operation 

It is obvious from our cliscuscoo that at 
time* we had considerable difficulty In arris 


brajchotcnJe curiicaL d, Cmliir amowi J 1 ** 
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ing at fl logical preoperative or antemortem 
diagnosis. We have already mdKated that 
the cCnlcaJ hist or) and physical examinatiim 
were of lets aid than it usual! v the case in 
diseases of the chest The age of the patient 
was of some value after the presence of an 
obvious lesion m the lung was ascertained. 

Fluoroscopic and x ray eta ml nations dem- 
onstrated every tumor in the series and gaxe 
some dues as to the tvpe of the lesion Cakifi 
cation within the 'lesions indicated tulwr 
culosis. Position within the chest w itb respect 
to the anteroposterior diameter lorahrcl some 
lesions within the mediastinum Sputum 
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Fig 3 Circumscribed lesions that were not primary lung 
cancers a, Tuberculosis of the right upper lobe which \\ as 
resected before a diagnosis could be definitely estabbsbed 
b, Metastatic sarcoma from the uterus, diagnosis substnn 


arrou) that could 
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examinations were made routinely Cultures 
and examination for tubercle bacilli were 
done, however, in none of the 4 cases of tuber- 
culosis were tubercle bacilli demonstrated, and 
no specific organism was found in the patient 
with a chronic lung abscess Guinea pig 
inoculation of the sputum was positive in 1 
case Microscopic sections of the sputum to 
detect tumor cells was occasionally done but 
v as not conclusive 

Bronchography was done m several pa- 
tients and was often a distinct aid in localizing 
the lesion within the lung, in contrast to 
mediastinal lesions Bronchoscopy was done 
in 12 patients, but in only 2 was a positive 
biopsy obtained Examination of the pleural 
fluid (none present), aspiration biopsy, diag- 
nostic pneumothorax, and thoracoscopy were 
not done in this group of patients 

In view of the difhculti of diagnosis in this 
t\ pc of case it is interesting to review the pro- 
cedures that actually led to the correct diag- 
nosis (table IV) In 4 patients the diagnosis 
was made on the basis of history physical 
tindings and x-rai examination Two of 
these were patients who demonstrated calcium 
m as\ mptomatic lesions \ diagnosis of 
tuberculosis, was made, and the clinical course 
of the patients substantiated this impression 
1 he third patient had a hvpcmcphroma of the 
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cedurr When properh dooe a thoracotam) 
imn a* little morbidiU and moctalitv as 
xpl niton laporototm ‘'into our figure* 
bow that raoit of the»e Irwom will be pnmarv 
l ng c*iktt*, aurgkal treatment at the ear 
i e»t |>o*sble date e> the procedure of choice 
\ctualh rrrooiaJ f a *olitan metastatic 
lesion in the lung mi be reasonable when 
the pmrtar> tumor u al*o roectablc ( i h) 
Eermon of *ol tan tuberculoma* gi ea verv 
favorable result ( t, 4 9) If a chronic pvo- 
genle infection in the lung 1 found the inaiioo 
1 closed and local drainage dooe at a later 
date when the plenra become* bhteratcii 
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Priman tumor* of the lung in general can 
moaflv be tEffermllatcd from meta>tatk 
tumora at bronthmeepv (6) The prlmarv 
tumor arising within the Ijt nebu* I uiuall) 
easflv aobjectcd t l*op>y but metauatlc 
tumora occur in the parenchyma and are not 
vulbieon bconcboacopc However l be Waxes 
in this *eriea arov far out in the lung and 
men when pnman in the lung \cr) fra could 
I* sera through the bronchoscope \rtuafl 
about the ootv wav to dlagnoe a metadane 
tumor wa» to bnd the pnman lr»*ui 
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TABLE I — PRESENTING COMPLAINTS WHEN 
FIRST STEV IN Tlir OUT CI1NIC 


Complaints 

Pain in chest \ 

None fl 

Cough (productn c) S 

Weight loss 4 

Clubbing of fingers 1 

Total eases -3 


TABLE II —MOST COMMON SYMPTOMS IN 
THIS SERIES 


S> mptom* 

No 

Symptom* 

Weight loss 

13 

Tncumonta 

Cough 

IO 

Bone pstn 

Chest pain 

ro 

Asthma 

U cahncss 

S 

Cyanosis 

Anorexia 

0 

Hematuria 

Hemoptysis 


Conn 

Clubbing fingers 

5 



Circumscribed tumors can often be distin- 
guished from solitary tuberculous lesions In 
some eases of tuberculosis, there will be other 
e\ idencc of acid-fast infection in the lung 
fields or calcification within the lesion itself 
Calcification is neter seen in a malignant 
lung tumor, although it ma\ be present in 
benign lung tumors If a positn e sputum can 
be obtained, the diagnosis is obvious although 
both neoplastic and tuberculous lesions may 
coexist 

A word of caution is m order regarding the 
presence of cavitation m the absence of acid- 
fast bacilli Practically all tuberculous cav- 
ities of any size v, dl produce a positive sputum 
unless thev are the so called “closed” cavities 
If a cavity is demonstrated and no tubercle 
bacilli arc found, a neoplasm must be strongly 
suspected If no tumor is found at bron- 
choscopy and acid-fast bacilli are absent m 
the sputum, the diagnosis of a primary 
pvogemc infection in these cavitary lesions is 
usually made bj exclusion Although cultures 
are made, they seldom lead to the correct 
diagnosis Most often these chronic lung 
abscesses, in the absence of a definite history, 
can be diagnosed only by biopsv at thora- 
cotomy 

Mediastinal lesions offer the greatest prob- 
lems in differential diagnosis and although it 
is possible to diagnose a tumor of the medi- 


TABLE III —FINAL DIAGNOSIS 1 



No 


No 

DUgnosis 

patients 

Diagnosis 

patients 

Primary lung tumor 

(15) 

Metastatic lung 

tumors (3) 

Squamous cell 


I rom kidney 

2 

carcinoma 

4 

Trom uterus 

1 

Adenocarcinoma. 

4 

Tuberculosis 

(4) 

Carcinoma (untyped) 4 

Chronic lung 


Sarcoma. 

1 

abscess 

(1) 

Malignant epider 




moid? 

1 



Hemangioma 

r 




'A-iceniined by operation autopiy bronchoscopy or the clinical 


astinum before operation in mam cases, m at 
least half of the patients seen, it is ncccssarj 
to explore the lesion to make an accurate 
diagnosis Tumors of the anterior medias- 
tinum usualh offer little difficulty Dermoids 
maj attain a large size before they are seen, 
and a lateral film of the chest showing the 
lesion placed far antcriorally is usually suffi- 
cient to make the diagnosis Substernal 
thyroid can often be demonstrated to ha\e a 
connection with the thyroid gland in the neck 
and they may be associated with signs of 
toxicity In the midportion of the medias- 
tinum the most common lesion is one tvpc of 
the lymphomas Onh, rarcl} do these lesions 
assume a circumscribed solitary appearance, 
although occasionally such a lesion may gi\e 
rise to considerable confusion in the diagnosis 
Aneurysms occasionally will have calcification 
m their walls and most often the symptoms 
and findings of associated cardiac or vascular 
disease Mill lead to the correct diagnosis 
Expansile pulsations will also prove the diag- 
nosis if the blood in the aneurysm is not 
clotted Bronchogenic and gastric cysts from 
their x-ray appearance alone may exactly 
duplicate primary lung tumors, but they 
usually occur in a patient -who has no symp- 
toms and vho seems to be in good health 
Low-grade mediastinal abscesses, unless they 
connect with the bronchus to produce symp- 
toms, usually cannot be distinguished from 
primary lung tumors Metastatic tumors 

TABLE IV —METHODS USED TO ESTVBI TSII 
DIAGNOSIS IN OUR SFR1ES 

Method p»ticnt» 

Exploratory thoracotomy io 

Autopsy y 

a Suspected clinically 5 

b Unsuspected 2 

Clinical charactcnsUcs 4 

Bronchoscopy 2 
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from boot breast teste* and kidney to the 
mUportion of the medlastirram are correctiv 
diagnosed by having knowledge of the pn 
raary le»cm Neurofibroma in the po*terior 
mediastinum can easily be distinguished by 
fluoroscopy or a lateral x-ray picture showing 
the lesion placed far posteriorly in tl» verte- 
bral gutter 

Final!) cheat wall turnon rive riae to very 
little difl>culty In differential diagnosis. They 
moat often abow evidence of rib destruction 
calcification within the leaioo or are palpable 
externally 


TREATMENT AXD IK5DLTS 
Some atatement probabl) ahould be made 
aa to the treatment and final outcome b these 
patbnta. There were 4 instances of primary 
aquamou* cell carcinoma in the lung One 
patient died 1 wreka following operation ol 
cardiac failure after a aeembgly aucceaaful 
removal ol the tumor Two patient* were 
explored and Brand to be Inoperable and are 
now deceased. One Individual survived a 
pneumonectomy t year ago and It now well 
Two of the 4 patient* with adenocarcinoma* 
received x ray therapy and are now deceased 
Odc patient had a *ucceaaful pneumonectomy 
10 month* ago and b well without evidence of 
recurrence. One patient died of recurrence fol 
lowing lobectomy All 4 patient* with on 
typed carcinoma* were explored and found to 
be b opera be. The\ died within a year after 
operation The patient with fhe sarcoma was 
explored and found to be Inoperable, \-ray 
therapy wa* given bat the man died The 
malignant epidermoid wa* *ucce*sfullv re 
aected but the patient died about 10 month* 
later of recurrence. The 1 benign tamer (he 
mangioma) survived a pneumonectcany 6 
months ago and 11 aeembgly cured All 3 p« 
ttenti with metastatic tumor* are deceajrd 


The 4 patients with tuberculosis are aEvc and 
all but 1 are considered wtG. The patient whb 
a chronic pyogenic long abvmi h ratirfir 
asymptomatic. 


tUMUART \KD COXCLOitCDU 

I \ group of 33 patients with sofiUry dr 
cumserfbed opaa ties b the lung have beto 
presented. 

j These leriocu are characteriied by in 
definite symptom* and physical findbp tad 
fadure of the usual diagnoatic aids to establbJi 
the corre ct diagnosis. 

3 Id can experience exploratory l boa 
cotoray wa* the wrest method bv wtkh 1* 
accurate diagnosis could be made and tha 
procedure la recommended aa an early di- 
agnoatic aid because it lead* to early treat 
incut 

4. Occasionally circumscribed opadtlei la 
the lung are tuberculomas or chronic bo* 
abscraaes, but moat often they are prtenr. 
lung cancer*. 

5 Solitary metastatic tumor* of the Jim** 
are relatively rare 

6. Method* of differential diagnosis, par 
Ucularh from mediastinal and chest *»U 
tumor*, are doomed. 
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PYOGENIC COXITIS 

I End-Results and Considerations of Diagnosis and Treatment 


PAUL H HARMON, Ph D , 
CARROLL O ADAMS, M D , 

D URING the past few years, the au- 
| thors have seen so many fortunate 
results following pyogemc infection 
of the hip that it has been difficult 
to reconcile them with the general pessimistic 
attitude recorded in the medical literature 
In acute cases, suppuration often has been 
followed in our experience by a stable and 
painless hip, and motion has just as frequently 
been preserved, especially when early and 
careful treatment has been applied We have, 
therefore, analyzed the end-results of 132 
cases 1 available to us with a view of determin- 
ing the factors that would lead to the best 
functional results following suppuration in the 
hip joint I11 the course of this study, it be- 
came apparent that one of the most important 
•» factors was age The hip joint reacts differ- 
ently to pyogemc infection, depending upon 
the amount of cartilage present in the hip 
1 his, in turn, is a function of age v The bear- 
ing on long term end-results of the contro- 
versial points of hip joint drainage and meth- 
ods of after-care by plaster or traction has 
never been accurately evaluated It is of im- 
portance to try to determine the factors which 
will lead to a desirable end-result be it a 
stable hip secured by bony ankylosis in good 
position or a movable hip with restricted mo- 
tion, stabilized by the remaining portion of 
the femoral head and neck The methods 
aimed at securing the latter result, which is 
ideal, should receive attention both in the 

brom the Division of Orthopedic Surgery The Department of 
Surgery The UnUersity of Chicago and from the Division for 
Handicapped Children of the Illinois State Department of Pub 
JIc Welfare 

Read In part at the Seventh \nnual Convention of the \mer 
ican \cadera> of Orthopedic Surgeons, Memphis Tennessee 
January 18 1939 before the Chicago Orthopedic Socict} Octo 
her 9 1936 and at a meeting of the Philadelphia Orthopedic 
Sodetj December 9 1941 

l \Vc have also inspected the roentgenograms or studied the 
records of 177 additional cases that became available after com 
pilation of the statistical division of this stud) Those cases add 
nothing to the facts and conclusions drawn from the original 
number of cases. 


1 D , bayre, rennsylvania, ana 
M C , The United States Army 

acute stage and m later stages when suppura- 
tion has long since subsided An unstable hip, 
by which we mean both the type where struc- 
tural support has been lost and the type 
rendered unstable in unilateral weight-bearing 
by muscular dysfunction (Trendelenburg 
test), is unsatisfactory, since it produces an 
unsightly gait, even when both lower ex- 
tremities are of equal length Most of the 
literature dealing with acute and chrome 
pyogemc infections of hip joints is of little 
value in analyzing end-results because of the 
lack of accurate and detailed case reports and 
because no follow-up is available 

Bergmann, in reviewing the subject of os- 
teomyebtis of the pelvis, recognized the 
chromcity and disability that followed per- 
foration of infection into the hip joint as a 
complication of osteomyelitis of this region 
Monsaingeon and Peeremans recognized pyo- 
gemc hip involvement complicating osteo- 
myelitis of the ilium and stated that ankylosis 
was always due to this complication Klein, 
in his monograph on osteomyelitis, found sup- 
purative coxitis in 15.2 per cent of all his 
cases and ascribed chromaty to the deep 
lying bone suppuration Moulonguet first 
described the radiological alterations of diffuse 
joint space loss m acute hip infections of 
synovial type and pointed out that disloca- 
tion was most often due to loss of femoral bone 
Kortzeborn and Hesse reported upon acute 
suppurative arthritis They came to the con- 
clusion that arthrotomy of itself condemned 
a jomt to ankylosis and also reported a high 
mortality '’Nathan reviewed his experience 
with over 200 cases of acute and chronic os- 
teomyelitis of the upper femur involving the 
hip joint His conclusions, while important, 
are not without exception This author be- 
lieved it necessary to open surgicallj every 
hip joint in which suppurative products were 
lound and that ever\ metastatic hip joint in- 1 
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‘ermine the pn*n«U and chronioty This Slowkk pointed out for riw gstiJ* T, 

5 ! |t KJ? " T'^t^ U *Sj* CtUre *«*« Purulent Wectlora of the hip JomtU 
of the outlook m staphylococcia bone sup- infancy ahould be aeparatn) from/ W of 
puxation stating that massive bone necrosis childhood and adolt hfe The former as i 
«^J!T >e ^l ,t v. 0D nVTimb1 ' r«*ulted in re group have abown eari) healing ami Irmlora 
curcMce and chrome urjpunstion Inge and f r<*n recurrence »<mue-u ration of boot tod 
Uebolt reviewed the literatare on the treat sot re Joint rieaJ ruction. Both authors noted 
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and paanve and active motion as most Kkdv fectwn About half of his group of pattern, 
to produce a kant resembling the normal ^ recovered a 1th a stable Up the number 
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Jotnta auljaequentl^ became add under auch a staphylococcus groups. Badglcc s atody w*i 
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causative organism the amount of bone in 


Blake Krich and CaldadJ reviewed Jomt .-ofiTd and aequeatrated drainage and (be 
suppuration and gave a bibliographi The t\pea of postopentut treatment emplmed 


Utter t*o authors cmphaaiaed the now well Hut moat of the gra\r compBcatiora aiab 
known relations of the Up Joint capsuk to the ha\T hitherto been aasocuted with ibL coo 
metaphvaeal cm ten about the hip. These dilloo are preventable was stressed b> 
will not be described here eirept to gi>e the Badgley and wfl] be aubstantiated later in 
details of age variations and to point out that this paper 
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observations of end result* that for the most 
port are stationary 

etiolocd sywptoux axd rum dhgxosis 

rsctXDtNo inrvrcirx nxnixas 

Infect ton of the hip and surrounding struc 
tore* in this series of case* ha* occurred aim oat 
without exception through the blood stream- 
infection b> penetrating wound* is not Ire 
quenU) encountered since this Is a deep lying 
Joint The origin of pyogenic organisms has 
been the usual origin of Infection in pvtge n ic 
osteomyelitis (Table IV) In (x) tups, data 
foe which were available the origin of boc 
teria was from the upper respiratory tract in-* 
cfudlng the mastoid process and the middle 
car or from the skin In the majontj of ease* 
Causative micro-organisms are given in Table 
\ The gonococcus was Implicated by infer 
ente ui onl) a few cases, porslblv because 
fewer culture* were available in older persons 
which group was in the minority in this sene* 
Usually our patient* were in good general 
condition prior to the onset of the illness on 
der discussion. An acute Alness, symptomatic 
of the septicemia or bacteriemla usual Iv ash 
ertd in the disease. \n insidious course more 
rareh obtained. 

It should be pointed out here that the hip 
ff joint b unique it b bordered at least bv four 
metaphyseal rones all of which are definitely 
intracapaolar Thb indude* the capital fern 
oral epiphysis and the three pelvic meta 
physei underlying the artioilar cartilage of 
the acetabulum in the ffium, bchrura, and 
pubis. Tbe exact relationship of these rod 
artery s ones and the epiphyseal and Joint 


cartilage*, varying with age mill be described 
separate!) later In this paper Exbtmg statis- 
tics on bone growth point out that r j per cent 
of the longitudinal growth of the long booes 
of the Jowrr extremity occur* from tbe nppr 
femoral eplnhvsb. Doubt b cast on t>r In 
flexibility of these estimate* as applied to tbu 
condition Tbe modification of tne arthhec 
ture of bone about tbe hip by Infect ion whet. 
In turn. Is the key to hip stability b the mo-* 
important factor in determining tbe final re 
suit \oristlcns wUl be described in tbe <Tv 
casRons dealing with each age group Minj 
fadort influence the amount of boor remain 
Ing in the quiescent stage These intitule tbe 
extent of original embolism and the trpe of 
treatment empiovtd, especially Its efbcieocv 
in preventing dislocation pressure within the 
joint, and farther loss of bone by pressure and 
pathological fracture. These latter factors arc 
under complete control of the surgeon. 

The diagnosis of suppuration In tbe hip 
joint b often apparent front the occurrence of 
pain, muscle spasm about the hip *nd tbe 
physical findings of flexion and external rets 
Hon with or without abduction or adduclKtn. 
When this condition occurs ax part of mul- 
tiple booe and Jdnt suppuration, the local 
symptom* and sign* are often locoospfcooux 
and the diagnosis mbwd delayed or db- 
cm-ered accidental!) b\ roentgenogram The 
locaEaatlon of the pain b occasional!) mis- 
leading lepending upon the acuteno>s and lo- 
cation of tbe initial osseous lesfops about the 
hJp and those ebew here Referred pain in tbe 
thigh or knee mav direct the attention of the 
unwary diagnostician sway from the hip- In 
the chr on lr cases the patient comes to the 
surgeon because be has a locomotor difficulty 
foOiowitt- an acute tilnen. 

\*pfratloo of the hip Joint with of without 
arthrolomy b the only method of establishing 
the diagnod in doul tful cases and i con- 
firmatory In typical case* It should be door 
earl) In all suspected cases ‘'eropurulent of 
frankly purulent material Is obtained depend 
ln 0 upon the duration of suppuration and the 
causative organism Occasional! v ffuhl f» 
found which ts typical of joint exudation and 
which i sterile on culture This results when 
the booe infection border* p™ the joint but 
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ha* not involved It, Aspiration should he re 
peated if pa* 1* not readily obtained when 
symptom* and sign* suggest a pathological 
condition In thh joint. It should be con- 
stantly borne In mind that diagnosis by as- 
piration is often possible many dav* and 
week* before roentgenograms show a bone 
focus. Occaalonall) one or two aspirations 
will be etna live but In tbe nujerit) of case*, 
it b wiser to open tbe Joint alter aspiration 
has established tbe diagnoal^ If tetnperatore 
and local musde spawn do not immedtateh* 
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subside. In chronic case* with mioor lymp- 
tom*, the patient mav rapdre onl-r Incline 
after tbe dugnou* has been crtabSsbed br 
aspiration. Tbe criterion of sufficiently pro- 
Jonged traction b maintenance of Joint spare 
and position after Its removal (Fig ij. 

While It osuallv Is considered that there are 
no alteratwm to be demorutrated by roeot 
genogram* until 7 to 14 days after oevt ef 
Bine**, this initial period may be prolonged to 
two month* In those case* In which there b a 
small periacetabalar loco*. On tbe other 
band, b> tbe second or third day of the scut 
Woes*, there mar be roentgen s^tns ol dfdoc* 
tlon manifest by lateral displacement of tbe 
hip from the acetabulum- This early roent 
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Tig i Illustrates early diagnostic changes of suppura 
tive coxitis in roentgenograms with end results Case i, 

R D , age to months at onset a, Early roentgenographic 
findings showing bilateral dislocation of the hips prior to 
appearance of osseous changes — right hip is dislocated 
laterally and the left hip posteriorly b, Same case 3^ 
months later after reduction of both hips and cast im- 
mobilization A small remnant of capital femoral epiphysis 
remains on the right side On the left side epiphysiolysis 
occurred, the roentgenograms at this time showing left 
metaphysis in contact with acetabular margin c, Same 
case, years after onset. Both femurs arc united by bone 
to the acetabulum A remnant of epiphyseal line is ap- 
parent on the nght side Continued grow th of moderate 
degree has been occurring here as evidenced by the levels 
of the lesser trochanters How ever, clinically the legs are 
of equal length The patient has an excellent pivoting gait, 
in view of the disability show n 

genographic sign is the result of accumulation 
of suppurative products within the joint cap- 
sule There may also be diffuse loss of joint 
space at a slightly later stage Underexposed 
roentgenograms showing soft tissue detail may 
demonstrate the distended joint space, or the 
distended joint may be visualized by a con- 
trast -medium such as skiodan (Fig i) So 
important are these early signs that roent- 
genograms should always be taken when the 
patient is first seen, even though it is far too 
early to demonstrate a suspected bone focus 
Iwo general courses of this condition can be 
described One, when the nature of the disease 
or the treatment applied does not allow joint 
distention to develop and dislocation does not 
occur Subsequent roentgenograms mav then 
demonstrate diffuse narrowing of the joint 
space which usualh is still occupied by some 
articular cartilage If slighth more extensile, 



C 


this alteration may be followed by surface 
erosion of the underlying articular bone cor- 
tex When this latter process is completed, it 
is easy to understand the rapid osseous anky- 
losis which is then the end-result of this type 
(Figs 1, 2, and 6) We believe traction will 
prevent surface erosion of the bone cortex and 
allow fibrous tissue to fill in any defects in the 
articular cartilage A second type can be de- 
scribed in which the increased intracapsular 
pressure produces dislocation (Figs i and 2) 

In these cases, loss of articular cartilage can 
be inferred only when the bony cortex is 
eroded, which is then seen in the roentgeno- 
gram (Figs 1 and 2) The loss of bone and 
shortening due to it are dependent upon the |' 
extent of bone mx'olved by infection and the 
efficacy of traction emploxed in treatment 
(Figs 1, 2, and 6) Late shortening may be 
the result of closure of the upper femoral epi- 





SURGERY GYNECOL0C\ AND OBSTETRICS 



FI*. Boc* Icm It ttrrp4ocaccn» lafrctwo ai th« rppcr 
fowr Livotnif the Up jt^DL IDwlntJW af mjanti*- 
lloo o i the Itnwi! be»d. Cm* «, J II , ip u nactW si 
c«»et », C oe* ttrtK-*rTuo Baath* after ihowla* 

UtattTal d»fcciOoo c< Vis hip*. nVessirt naesBjrktU «I 
(eft npper toaur sod rf*ht dxn Kpfpfcysjotyili km 
occurred on the kft ude, sad psxtUl dertrscis* af li« 
C»piul fcncrsj rpfpkyw hsj oecmrrtd cm the rljki Mr. 
Thfi rst strrs bone IottJi ernes t by 0 hnsotylic rtrepto- 
cocd deocmtistes that, cm orts'iac, si hwcbt* bo-.i 
siofmoest can occsr itfa this •nrsman as ■ lib (W 
UspJMccwrs* h, Ead-msTt cl sums fiac, yran liter 
Both «r» has sboat tmo-thmli cf somsJ rssjte of sc 
trv kwOos The rftht krp ■ stable so so acrtiimJais jvit 
boa* the ocrai] ooe T*s left Wp n asAsbls hot df 
m fi cx pt portwo cl (amoral neck ma i m s 



FT*- i- C an j. A. W ijt j it oasrt, aUphytaeoccsi 
ieasiyticn nfrcboo. a, Roest|roafrara sMainf »•*- 

drt oateowrriitii af ths of^ar raftt {Mar avih serrosa 
<4 ths head Thi bead as later room sd, sod ths w- 
mihilin t»rtlno c4 the »ecl n piaofrl k the sertih*- 
km. b. Keen leesaeran tit ea f Moalhs tiler Ae»trt 
stable *cp A sabaeefarot chatcal fTflnatam Bads aoe 
9<Bths »nfl bter sbo-rt ttable kp sad halt the rr 
■ai raafi erf am vs Botins 


physu. Unless dislocation is present the 
amount cd shortening t* usual h negligible 
(Table Y, end-results) In both tvpe*, bow 
alterations u seen In roentgenograms are *m 
vlar but less marked than changes found tn 
cst com vcG tu of the long boors. 

The causative organism p<r u does not con- 
dition the amount of bow destruction (Fig s) 
Extensive mteomveDta with groat bone loti 
raa\ result from either iJ-heraolyltc strepto- 
coccui or from itapin lococcus Infection but 
u uaBv the extent of booe involvement b less 
and pdmarv sjncrvial infect rao more common 
when itrrptococn espedafl) the d-beraolytic 
■arietv arc the caimtne organisms. Jotnt 
-^-questra of variable size up to the whole 


feraoraf head (epfphvsiolysb) may remit and 
on less removed become the cauw: of long coo- 
tinned drainage (Fig j) Joint acquest ra ha r 
prcvlouih- been described. Tbe cEagnosH b 
more difficult and the lodkattoos (or treat 
ment less dear-cut In the patient with chronic 
hip joint disease Suppuration within the hip 
b caosati t of a certain amount of chrome 
bp josnt disease There b no typical hid or) 
In these cases, bat often tbe onset of tbe hip 
disorder dates from an acute illness. Then 
complaints art the usual ones associated with 
disease of the lower estremities uubffity to 
walk or recurrent pain after walking short 
ness of the extmnit) and difficulty in «t ting 
When exam bed a draining abta mar or BU) 
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Fig 4 Case 4, R P , age 7 at onset, 0 hemolj Uc streptococcus infection a, left, 
Roentgenogram showing necrotic right femoral head, and ostcomjclitis of the right 
femoral neck 5 weeks after onset Patient was treated b> cast immobilization and 
arthrotomy b, End result 1 j ear after onset showing ankjloscd hip with healing of 
osteomj ehus process Distortion and collapse of this femoral head ha\ c occurred dur- 
ing transformation in the presence of infection 


not be present (Fig 5) The patient is often 
unaware of the loss of hip joint motion As- 
piration of the joint in these chronic cases 
usually does not yield copious fluid but is 
informative if cultures for bacteria arc made 
Roentgenograms of the chronic cases show 
bone destruction (Figs 2, 3, and 4), and the 
joint space is usually gone or modified In ex- 
treme cases the “wandering acetabulum” is 
seen (Fig 6) Roentgenograms may not be 
diagnostic, so that arthrotomy or joint punc- 
ture is then the only way of establishing a 
diagnosis (Fig 7) 

When bone involvement is not apparent m 
early stages of this disease, a study of senal 
roentgenograms will usually show changes 
(90 1 per cent of 24 acute cases in this series) 
Many of these cases would have been termed 
“synovial infections” if they had hot been 
followed by serial roentgenograms Small in- 
fectious bone foci require weeks and occa- 
sionally months to become apparent It is 
interesting to note that all acute suppurative 
hips (7 cases) caused by the /3-hemolytic 
streptococcus were associated with some de- 
gree of bone suppuration The extent of bone 


suppuration and bone necrosis was definitely 
less in this group of cases than in those in 
which the staphylococcus was the causative 
organism If drainage of the hip is established 
under the proper indications, the location of 
the initial lesion has prognostic significance 
lyli the bone lesion is in the neck of the femur, 
necrosis of all or part of the femoral head with 
or without pathologic fracture of the neck is 
seen This latter is often prevented by as- 
siduous application of traction (Fig 8) Sta- 
tistics relating to end-results, tabulated in 
terms of the initial location of the suppurative 
focus are found in Table VI An inspection of 
these end-results shows that dislocation oc- 
curred most often when there was loss of bone 
from the femur Clinical shortening of the . 
more advanced degrees, shortening due to '' 
bone loss, hip joint instability, and destruc- 
tion of the epiphyseal cartilages at the upper 
femur and at the junction of the ilium, is- 
chium, and pubis (y-cartilage) occurred more 
frequently and in greater percentage when the 
femur was involved The extenOof the osteo- 
myelitis focus when it occurs in the ilium is 
illustrated in Figure 9, showing such data for 
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35 representative cases. The special cause* 
and prevention of these condition* min be dis- 
cussed in a later section of thl* paper 

Initial lesions In the femoral head were not 
burned in our senes, b t the) are said to 
occur Roentgenograms illustrative of leptic 
emlwlam through the vessels of the Ilgam en 
turn teres are reproduced In Wilensk) * book. 
When an oateomvcntls focus u in the bone* of 
tbe pel di, the Joint » »paml more often than 



t« t 0*7 t- Vt «cd ijnn 


t awl Tbc real 


n fntc»i*jcU*c Icwon >0 to* rt» 

■ V> srtnrodcwi tioopted coder 
-» ducr v ’W I ■bcrcmJo*' of the hip Lhtc 

»uc put! «i U « iJ fnuerme exotr. iMSohcmr* erf 
l cf fnoorJ brwi. Afla-r Ic^n. t» iLa- cornet 

, urct U » »od ccVto-j avnmwrt ml tbc 


when tbe foot* h in the neck or upper portion 
of the femur Occndooalh however a bone 
focus mac become esUhlubed within the 
femoral neck without involving the hip joint 
Talile* II and III gi -e tbc dnfriliutloc of tbe. 
foa of *uppuration causing hip Joint Invol t 
ment The point of original m vehement can 
be determined ool\ b\ Leaped km of roenl 
genograms at an carh stage In the roodifka 
tlon of the bone Later it h Impossible to be 
certain of the react location of the first sup- 
purative focus due to further Iwne dotroc 
tion and to changes produced In pressure and 
dislocation 

Dirriiar.-Tn \l dlvc\osh 
Tbe differential diagnosis of hrp Jotnt n 
vol -ement In the acute stage i usuafh easr 
when the sign* and svroptom arc cicar-cut 
In the cases with mud ous onset and in tba* 
that ha t long since healed with deformity 
the differential Ilajnosi* i not alaav* ap- 
parent The following conditions hair to I* 
considered TuberruloJs, Legg Cal e lYrthr* 
d rav soOtan chronl nonspedbc arthntK 
old si nped upper femoral eplphpsK o^to- 
choodnd* diyecan of the hrp o^co-ciuc and 
hoodrosanorna ofd ongenital ifMocatwo of 
the hip axr] tic necmsi of the femoral brail 
lue t trauma with or withexjt I d* athw 
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Hp S Case S I’rcsu-vaUon of the femoral neck 1)) 
trncUon in the pre ence of embolism of (his structure 
a, Three weeks after onset showing bone destruction in the 
upper two-thirds of the femoral neck \rthrotom> lnd 
been performed following joint aspiration two weeks pre 
\aousb , b, 4 months later after removal of the sequestered 
upjier third of the femoral head indicated b> arrows in a 


Note the new bone bridging the neek defect and filling in 
the sjiacc left bj removing the femoral head sequestrum, 
c, j'sf jears after the acute disease Although the hip is 
solidlj ankjlosed and weight bearing trabeculae are cm 
dent, there has been no less in leg length because fracture 
was prevented in the acute stage bj the application of 
traction 


metastatic tumors, s\ philitic bone involve- 
ment and rarer conditions such as hemophilia, 
idiopathic subperiosteal changes in the new- 
born, xanthomatosis, fibrocvstic disease, neu- 
rofibromatosis with hone involvement, caisson 
disease, echinococcus evsts, and bone islands 
Roentgenograms in tuberculosis of the lnp 
wall often suggest the diagnosis since early 
destruction is marginal or in the mclaphvsis 
and unassociated with sclerosis In adoles- 
cents and adults, “hissing sequestra” max be 
present The joint space is usuallv preserved 
ionger in tuberculosis The Mantoux and 
other tuberculin reactions are usually positive 
The onl> means of establishing the diagnosis 
in some cases rests upon tissue examinations 
and the results of bacterial culture and animal 
inoculation when the joint is opened (Tig 7 ) 
The end-results in Legg-CalvT-Perthes dis- 
ease are typical in roentgenograms The de- 
formity consists of widening of the femoral 
neck, flattening of the head with minimal 
changes in the acetabulum The end-results 
of slipped femoral epiphysis are likewise tvp- 
lcal, with coxa vara and external rotation of 


the distal fragment In chrome nonspecific 
arthritis there is usuallx loss of joint space 
without deformity, to he followed later bx 
marginal In pcrtrophic changes and sclerosis 
in the w eight-hearing portions 1 here is often 
multiple joint lnxolx'emcnt in this condition, 
hut the lup joint alone max he affected In 
osteochondritis dissecans the point of origin 
in the articular cortex from which the se- 
questrum has separated max r be identified 
Oslcomxchtis of the ilium with or without 
hip joint involvement has been erroneoush 
diagnosed as osteogenic sarcoma of that hone 
m chronic cases that subsequently came under 
our care One of our cases was referred under 
tins diagnosis, having received extensive roent- 
gen therapy elsewhere A biopsx with cul- 
tures for bacteria will aid in establishing the 
diagnosis In aseptic necrosis of the femoral 
head, trauma with fracture of the neck or dis- 
location has usually preceded the condition, 
hut in some instances such a history is lacking 
Old congenital dislocations present the tx pical 
history of disability beginning the second year 
of life with or without subsequent treatment 
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The appearance o f the femoral bead depeo-h 
upon the aye of the patient when treatment 
was 6nt applied and the sucre* thereof Tbc 
rarer coodittoot here enumerated are either 
characteristic In the roentgenogram of are 
dehnlteh cfiijnoaed aa a result 0 / biopsy 
ticatu ent or ACt-rx rtAoc amt 

UCD-H£irLT? 

Vfter a review of these caret one condo*** 
is apparent the majority of rompCcattoca re 
suiting from thl ditease are avoidable pro- 
dded an eariv diagnosis U marie and prompt 
and efficient treatment a applied \n *a- 
utbfactorv result will be obtained only under 
exceptional arcurmtanm l the very men* 
when extemi t emboh*ra of the upper fera r 
ha* na rred and a hen there i> bilateral hip 
joint invol rment Remit* in the htirr w 
a tO be dhonid n a »penal rerikui 
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In this age group particularly during the 
frrrt jw and a half of Ufa the symptoms are 
not dear-cut and the opportunity for the 
orthopedic anrgeoo to see the patient early 
and perform an accurate examination seldom 
ocan The general pbyndw and surge on 
often doe* not realize that the tbiersa about 
the hip b the remit of suppuration within a 
feint the component* of a Web are almost or 
entirely cartilaginous. II aereral dan have 
elapsed before drainage l» Instituted the car 
tflagitwus bead and neck have been dertroyrd 
b) suppuration, and a pathological dbloca 
|tlon mult* even thewgh traction b employed 
’Traction can be employed in the acute and 
recover? stages when the presence of tear 
tQaginou* eptphyaeal center foe the head b not 
known but t* tmpected from the clinical ex 
ami nit loo. Eleven of the cues upon which 
«e have end result data fall Into a rettnded 
groun In which sunpuraUcm occurred fn the 
tint few week* of life and 7 of these caaea pre 
dented dbiocatioo of the hip prior to recon- 
struction The measure used In reconstruct loo 
of these hips will be discussed in a later sec 
tJon 

In such casei If pathological dbiocatioo a 
present, the epipbvseal Doc baa usually abo 
(been destroyed by suppuration. Since u per 
cent of the growth of the long bones of the 
knreT extrermt) In a normii person come* 
from thb epiphysis, appreciable shortening 
should theoretical! y be observed yean later 
Fourteen caaea of thus whole group (Table X) 
were seen again from 3# to 14 rears after the 
epiphyseal Doe was dertroved In suppuration 
When k*s of leg length due to boot loss and 
that due to dislocation were separately meas- 
ured oo roentgenogram*, the total hna due to 
dbiocatioo was practical^ identical with the 
difference In dr ideal leg length measurement* 
in ah save a cases. Since the epiphyseal Hne 
was destroyed in ah these cases, compensatory 
over growth of other rpiphvsrs In the other 
lower extremity must be postulated 

Tbe end-results in terms of booe loss and 
stability correlated with tbe initial lesion are 
given in Tilde VI Tbe effects of the km of 


femoral head and neck from suppurjtwo sal 
ll* effect upon dislocation are *een most often 
In tbe youngest are group In thb age grocp 
as well a* fa the following older group (cowl 
before 13 yean) shortening obaeved j on 
later U due to lots of bone and to dbloatWi 
rather than to significant lack of growth of the 
Involved femur (Table \) 

nm-nunn or mmAtni Aarrarra or 

the nip in pattest* rmra to twfut 

YEA** OT AOE 

Reference to Figure 11 show* that during 
thb age period the separate epiphyseal centers . 
about the hip reach their maximum sine before * 
uniting with the dbphyih. Symptoms and 
ripa during the period can usually be eBdted 
with accuracy so that diagnosis i* not difficult. 
Eleven of the 69 cases in thb group were seen 
in the acute stage. The infection originated 
in bone in all the acute cases and In 39 of 4$ 
hips of the entire group In which tint (actor 
could be determined. End-result* are grrrn 
in Tables VI VTII and IX, It b noteworthy 
that half the whole series had an onset dorfog 
childhood and Dlccwbc the greateat k*i 0/ 
bone occurred nnce the incidence of orteanre 
lrtb i* greater here and most of tbe neglected 
cases, sent to u* later for reconttructire pnxe 
dures fell Into thb group Fnrioo totbepelvb 
occurred when booe wo loit and dbloeittei 
was leas fmprent. There was a greater fori 
dence of hips with restricted motion present 
in thb grwrp doe to thb and other factor* 
Closure of the proximal femoral cpsphrsb and 
the v -cartilage at the hip occurred fo about 
two-third* of the case* as Judged from Iwpec 
tioD of check-up roentgenogram* from wreck 
these end results were obtained. 

As h the general trend in these dues, tbe 
infection occurred in the booe about tbe Mp 
prior to Joint Involvement nnce In w of 4f 
case* the original point of infection could he 
accurately determined from Inspection of serial 
roentgenograms. The origin of Wertk* ww 
about etpally divided between tbe skin *nd 
the upper respiratory tract, in Coe with the 
Lncuiencr of tar and respirators infection* fo 
children. Only two-61 Ins ( o of *6 cases), 
in which the infecting organism wa* known 
w e re caused hr the /5-hemolytic streptococcus 
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l Arthrotomy for dramage was earned out 
early m most of the cases (45 of 68 cases), but 
the beneficial effects of such a procedure were 
nullified to some extent by the fact that trac- 
tion had not been used in half these cases 
These latter cases were, at the same time, the 
ones that presented the major reconstructive 
problems In the 23 cases in which traction 
was not employed or was used late in the 
acute disease, there was the greatest incidence 
of ankylosis m malposition and loss of leg 
length due to bone loss and epiphysiolysis 
This was particularly true m the younger pa- 
tients of this group In patients beyond 10 
years of age there was very httle bone loss even 
when traction was not employed unless the 
original embolism was massive The case d- 
lustrated in Figure 10 in which the hip re- 
mained stable due to neck fragments that 
remained falls into this age group Traction 
was the determining factor in these cases and 
in others in which such a result was obtained 
The median value for the amount of short- 
ening in this age group was 3 centimeters In 
only 10 per cent of the cases were we unable 
to account for all the shortemng by disloca- 
tion, bone deformity about the hip, or actual 
bone loss— illustrating again the minor sig- 
nificance of destruction of the capital femoral 
epiphysis Reconstructive measures to com- 
bat this shortening will be discussed later 
Spontaneous ankylosis of the involved hip 
was common in this group (21 of 78 hips) 
These were largely patients who had been 
treated in casts or allowed to remain m bed 
without support to the limb Gait and func- 
tion were good if position of the hmb was 
satisfactory, but this result was achieved by 
osteotomy if malposition had resulted (see 
section on reconstruction) In 11 instances 
the head, usually in lolo, was removed as a 
sequestrum In 3 patients seen by us at a 
later date, dramage had continued for 2, 6, 
and 8 years, respectively Drainage promptly 
ceased upon removal of the necrotic head 

END-RESULTS OF SUPPURATIVE ARTHRITIS OF 
THE HIP IN PATIENTS OVER THIRTEEN 
YEARS AT ONSET 

Even in the younger patients of tins age 
group, the epiphyseal centers about the hip 


PYOGENIC COXITIS 

have reached their maximum size, but those 
at the upper femur do not umte with the shaft 
until the age of 16 in girls and 18 or 20 in boys 
Thirteen of the 43 cases m this group were 
seen in the acute stage The infection orig- 
inated in bone in 4 of 10 cases in which the 
initial focus could be determined m follow-up 
roentgenograms The most diverse origin of 
the infection was encountered m this group 
puerperal and other septicemias, gonococcus 
infection, infection following operative reduc- 
tion of dislocation of this joint, as well as the 
usual infections that proceed from the skin 
and upper respiratory tract The causative 
organism, when known, was usually found to 
be the Staphylococcus aureus (16 of 19 cases) 
Such a finding may be explained by either the 
large number (28 cases) for which this informa- 
tion was not available or the less incidence of 
upper respiratory infections in this older age 
group 

Arthrotomy was performed in only 7 of the 
13 acute cases and traction employed with 
open dramage in only 4 cases In these acute 
cases, spontaneous dislocation was encoun- 
tered but once and this directly following re- 
moval of support (cast) in a relatively acute 
stage of the disease In general, m this group, 
the extreme of bone involvement was less and 
loss of leg length due to either bone destruc- 
tion or dislocation was mimmal (median value 
being o cm ) when the whole group was 
viewed However, such findings do not lessen 
the indications for traction as the amount of 
bone involvement is still a factor that cannot 
be evaluated until visualized by roentgeno- 
grams which always lag 7 to 14 days behind 
the actual changes In 2 cases of the group, 
prompt and continuous apphcation of traction 
undoubtedly prevented pathological fracture 
and subsequent shortening due to bone loss 
(Fig 8), while in other cases traction indiffer- 
ently applied resulted in fracture 
When this group of 47 hips is analyzed, dis- 
location was the end-result m 7 instances, all 
these remained mobile except one case The 
most common outcome was that of preserva- 
tion of motion m the primary acetabulum (32 
of 47 hips) All of these, with but 2 excep- 
tions, had greater than 50 per cent active 
motion at the involved hip In this group of 
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adults, pain tji & noticeable and prominent 
complaint in 10 of the 33 hip* (tee section on 
reconstruction) Thl* ii in contrast to the 
movable jcnnt* m the two younger group* of 
patient* in whom a painless rootaie and stable 
joint was a frequent outcome It should be 
pointed out that these end results from sup- 
puration in children carry them onl> into tie 
third decade of Bfe Undoubtedly prcsctule 
osteoarthritis accompanied by pain ariH later 
rwult in a certain number In ddenae of the 
mobile joint it should be pointed out that 
the* will have enjoyed to yean of painless 
and unrestricted locomotion. Spontaneous 
fusion occurred m the primary acetaboium in 
8 of the whole *er*et. Prolonged cast SnunobJl 
Station was the determining factor in the last 
mentioned group and Indeed appeared to be 
the only factor in the entire group that favored 
the certain outcome 0/ fa non. Mot km dc 
■vrlnped in mam patient* after cart im- 
mobilization a* well a* after traction Con- 
versely ank\ krsis did not occur in a single 
case when traction vu employed. 

Since booe lo*s due to mppuratKwi was not 
commonly seen in thi* group disabillti doe 
to shortening wai negligible there being 00I7 
one third of the group presenting shortening 
a* an end result ( 7 of 47 hips) The median 
value for the entire group was o centimeter 
and for those showing shortening was » ceti 
ti meters The < cates in which gross bone loss 
occurred were *U associated with massive w 
appreciable osteomveliUs of the upper femur 
(Table VI) 

Due in some measurei to the adult structure 
f the bone and the minimum amount of car 
tilage present within the joint, sequestration 
of the entire femoral head was not observed in 
this group except in 4 Instances in which it 
foflowrd pathdopea) fracture through the 
femoral neck in instances of massive osteo- 
myelitis of this region In g additional cases, 
the superior portion of the femoral head 
(ustmDv the superior third) became detached 
as a joint sequestrum In these cases, study of 
senji roentgenogram* su g gested that this out 
come was the result of embolism of the cor 
responding portion of the underlying neck and 
n 3 instances was associated with the capsular 
tears of previous hip joint dislocation- Re 


movai of this sequestrum resulted In prompt 
cessation of drainage except in case* of mar- 
rive osteomyelitis. 

cncucrmEiAeFuiis m somnurnE ir? 
jo err disc tic racvc-mox or jam 
surptiKATicur 

During the vears required to compile lb* 
data foe this report to follow up the patients 
and to anahae the cod results, the sulfona 
nude group of drugs came into clinical tv 
Thdr value has now been determined for al- 
most every bacterial infection. While tl* 
end-results in this report are from ca*c* b 
which the sulfonamide drugs were not card io 
the acute stage experience with several scute 
cases in which patient* were treated in the 
acute stage with the sulfonamides, cbefle 
sulfathiaxole demonstrates that these drug* 
do Dot alter the essential clinical course <if 
joint suppondJoa. Tbeir chid value appears 
to be in limiting suppuration As a role, 
fewer cases require arthrotomv and more can 
be carried over the sente stage b\ repeated 
joint aspiration It also appesri that fmtr 
primary and secondary operation* are re 
qtnred upon otueoos fed of suppuration b 
petieot* who hare reed red sul/ananndr* 
particnlarir in children. Tbc essential o**emo 
picture following suppuration a not changed 
Cot modified in the direction of lesvoed 
virulence (Fig it) 

The use of these drugs in the acute rt»fX 
makes early bacterial ogle (Gagnons by blood 
cultures and by joint squratron necessary b 
order to select the specific drug altbcwfH 
rulfsthiaxrJe and snlfsdiarine appear to ir 
sufficiently active against all pyogenic micro- 
organism*. It has been demoo *t rated that t hr 
concentration of sulfathiaxole is two-third* t 
three fourth* of that prreent In the bk **5 b 
joint* the teat of effusion (and nremraaUr 
also In jorot* tbc seat of suppuration) c fec f 
suppurative joint disease is often a cnrapBca 
tion of neighboring osteomyelitis, »c can an- 
ticipate fewer instance* of sopipuratloo within 
the joint* In tbc future if vigorou s chemo - 
therapy it employed it the earliest moment 
While the record 1* not yet dear a* to toe 
exact value of these drugs In limiting cwvtna 
suppuration, they hare definite value in leu- 
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location o t the destruction and the treat 
ment applied 

9- Early diagnosis hr joint aspiration earl) 
in the course of the disease is possible a ben 
roentgenograms fall to show the presence and 
extent of bone changes. 

to. Chemotherapy with either sul/athiaxofe 
rulfrollarnlde or fulfoduudne should begin 
immediately following early baderiologic dl 
agnosia, both In acute osseous bone and Joint 
suppuration and in the conditions which are 
tiwwn to serve as a primary focus for such 
infections. Presumptive chemotherapy may 
begin before laboratory data are a variable If 
the history b ca ref oily analysed. Pen! tiffin 
although promuing, his yet to be applied to 
thh group of cases. 
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the accumulation of the liquor IoIHcuH of the 
third order in the lumen of the gland. 

Such toorh liquor fotEcull cur trite in 
■pantanecuMy formed ttretic loUide* in both 
the monkev tnd the opcstum It u especially 
marked in ttretic folucle* produced bj over 
stimulation by gooadotrope* (Hartman 1918 
1945) when the antrum becomo filled with 
coaguUblc material to firm thit titer fin ticc 
the cmtmti of the follicle mtj be lifted out In 
* tohd rant. 


EAJLLV *TAGE 07 THE 

The record* contain 4 cate* In which *dhe 
*ioo» were obcerved In the making — itrtnd* 
of blood red hyaline tubrtance *tlll fanper 
fectlv organised and vascularized, extending 
out from the ovarian atlgtna. 

Mocker No- &4S omUted between dir S tnd dj 
9 of the December iftjS, ode ovulalioc ai 
checked by UoLrototnr 00 the fcflovlnj day Et 
pectin* tn early owia tion also in th« Janaary 1939, 
cycle, the font! >u mated 00 day % and laparoto- 
mlxed 00 day $. The prediction proved a root foe 
oruljtioc had {ait taken place, t aril prese r ved cn- 
fertilued rrt betn j recovered (C 644) Tkc elijrat 
consisted or crom of mt-ocanp: *r»nulo»a Liuoe 
aorrwmdtn* a hyaline strand otujiiwu* with aimilar 
material ithin tb* freshly raptured foQkie. Nothing 
is Hated In notes ai to dhtil attachment of strand. 
MooLey No. xM also furniihed tn unfertilised 
rum (C $Sj) From tba blood-red stigma «w*«r 
in* br 3 miiinncten (figs. t tnd ») the paaakaa 
herniated oat tn t strand about 4 mUIaarten keg 
and o-j mUliraeter in diameter and (ram the tip of 
thii finer thread proceeded to t be ed*o of tbs £m 
bike. Tbo bawl portion contained granulosa crtU. 
Tkh*peaaten regard ts lie very beginning of the 
aer tr pc of dbesioo here deacribed. ft ought be 
designated as Exhibit \ fn ei idence favoring tbe 
theory here sd rooted 

MooLey \ joj recerred t course of treatment 
oh (oatdofen (pregnant mare senna extract. 
L p John) from Feb nan 1 g J 7 (day 7 of tbe cj clej 
to February 7 On February g the otaxy aa re 
moved From fresh corpus fa team, estimated to b« 
day old. <kfkxU adhesion extended to fimbria 
[ Monkey N 46 omUtioo is diagaoaed by 
palpation on October r, 937 day 9 (or ?) of lia 
croc. \t iaparotocB) j dan later adbesioea were 
seen on the right (acti ) orarr ooe cry debate 
thread running out from tbe small new tigma, tbe 
other tauter ooe, mUlmreter in thick nos, from a 
paptDa maxiin j tbe nte of corpcs < Meant . On 
October an day trabrro •>' renwrrd to- 
gether * U the ovary Only os>e adhesion remused, 
tb* older and esta Wished ooe tbe tber hi ring been 
evorbed 


covrorum or adhixtoxs a rm 

COWOM ALIICAXTU 

The conllnuih of the rtnmdi with the £j 
corptn lateum fa the 4 cases JuH dewrA. 
•mn* dear enough bat if tbe theory he 
pixoowd fa to be proved correct it U wer** 
to demonstrate continuity cf old, wtB orya 
ued adhesions with corpora albican d*. Tl 
ha* been dooc. Besdei, b a number of a<( 
luteal cell* identical with those in the cocp 
albican* have been traced into the bami yr 
tloc of the adhering tinne 

It thoald be stated, however at the oote 
that In 4 Instance* In which thn point sas f 
votlaated the adheamo* are tnembi: bai 
merely to the reneraUxed ONWitaa Urana. Tt 
5 a Dot surprising inasmuch as Comer (194 
ha* *bown that within a boat 6 months tl 
monkey corpus lateum dfrappetn *ltbo< 
leaving a trace. Thu*, foe example In Modu 
No. yyi the la*l ovulation had oenmtd J 
day* prior to tbe removal of the ovar) with l 
adhesion to the omentum Thu period tht 
repreaent* the minimum age 0/ this adbeda 
In tbe oposnrn in which I have obsem 
similar adhesion* tbe corpus luteum rmah 
rtcognlxablc for only 3 month* (Marline 
Ertevc, 194*) 

Parenthetically it might be pofated « 
that in tbe jo case* in which tbe adhesion* *J 
traceable to recognizable remain* of ewpes 
lutea these are Dever of the pecuhar trpe<£ 
covered by Corner (3) and called crept* 
aberrantla by him, but are alsrtri the crepx 
albicantia a* we know them from bnma 
ovaries. A few example* may be given. 


Moa key \ j»4 fam k ked Ike most Uan 

orsric* yd cocot lerrd (Flfv 3 sod s) Oe 

be fnefixrd t reject this av: »s ooe act pdiioeol I 

lb# fww wctc it not far tbs Isct tbit at ka*t t <4 1* 
mi n y adhering strands re cfirreUy tracrsU* t 
corpora » to e s oils (F5*. t) that rtmaias cf bua 
cells ar» to be seen In (arm, and tkat before t* 
ovaries were removed tbe corpora htea t'ke *cr 
scent hem»t excessjvriy rbe foOom n$ protocr 
rs nece*sary for preper rvsJamlico of tbe cx*c 
Tbe omul si rrcrired on Nmonbrr »o, *J1 
Sbosrrd flirty rwxraaJ memtria] cjcici Ixcm t>< tan 
of her rrml Itb pfobaUc ovalatloftt. DvulUks 
as daxnosed March igt J (day ) 'Fkry c « 

later ira jmeo tla* emm ( C JJ t) ai*n aeoovn* 
tmo ni the emu, by means of fc T* x * r * 
yriofe tbe nectfla of *hkh aa thrasl throu*b IX 
bdocuoal and at erlaa walls. Thii was rciwaitu *" 
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April 25, without, however, this time recovering an 
ovum On December 31 the uterus was flushed 
during laparotomy, that is, with the abdomen open, 
and left ovary was removed because of numerous ad- 
hesions 

The current corpus lutcum had herniated out and 
spread toward the hilum On December 14, 193s, 
the uterus was again flushed through and 2 davs 
later an exploratory laparotomy was done On this 
occasion the 3 needle holes in the uterus were still 
visible and from 2 of them delicate adhesions eman- 
ated The ovary showed nothing unusual, being 
entirely free of adhesions On January 18, 1936, a 
defective 11 day embryo was removed by hysterot- 
omy The accompanying ovary showed again a 
vcr\ large, much herniated corpus luteum This 
surviving ovary was finally removed on March 17 
and for the third time in this animal a herniated 
corpus luteum was found, this time markedlv everted, 
at least nine-tenths of the volume being “outside” 
the ovary proper (Corner, 1943) 

To summarize this case, we find associated 
with a marked tendency of the corpus luteum 
to herniation (as seen in 3 laparotomies) the 
most excessively developed system of adhe- 
sions, several of which are traceable to corpora 
albicantia The adhesions are hardly referable 
to trauma incident to poor puncture of the 
uterus yvith a hypodermic, for this was con- 
fined strictly to the uterus and the surviving 
ovary, removed later, had no adhesions 
Several other cases out of the 11 in which 
the continuity of the adhesion with luteal 
tissue was established, may now be described 

No 460, not previously operated upon, was 
laparotomized for the purpose of removing a 23 day 
embryo (C 597) A fine thread of tissue was seen 
attached to the current corpus luteum 

No 6ix furnished the ovary show n in Tigurc 7 on 
February 3, 1941 The tag of tissue protruding from 
the ovary was connected with an old corpus albicans 
I he ovan contained the current corpus luteum (of 
w Inch the pale stigma is seen to the left of the process 
in the illustration), a corpus albicans of the previous 
cycle and the one in contact with the adhesion (Fig 
S) The finch vacuolated luteal cells are spread out 
to the base of the adhesion but do not enter it On 
the preceding October 20 a 12 da\ embryo (C 654) 
had been removed b\ hysterotomy At this time 
there was no adhesion to either ovary , the stigma 
was also pale and anemic as on the later occasion 
Whereas No 324 ahead', discussed showed a tend- 
cnc\ to herniation of the Luteal tissue No 61 1 had 
nonprotruding pale stigmas (2 observations), never- 
theless this animal also developed an adhesion 
No 660 In the case of this monkev the graafian 
follicle broke under the palpating finger on October 
J 3> 103° (day 11) and a laparotomy was performed 0 



Tigs 1 and 2 Surface view and cut surface of ovary 
halved, showing adhesion continuous with the lumen of the 
corpus luteum Monkey No 466 Photographed fresh 

X32 

days later A corpus luteum had formed, there was 
no adhesion On December 20 the animal was 
hysterectomized and the remaining ovarv removed 
(n day ovum No C 662 was recovered) Figure 9 
show s the fresh cut surface of the ovarv, w ith current 
corpus luteum (pale) and that of the preceding cy cle 
(dark), from which stems an adhesion This con- 
tained luteal cells comparable with those of the 
adjoining corpus albicans (Figs 10 to 12) 

SIZE, NUMBER, AND PERSISTENCE OF 
THE ADHESIONS 

As already appears from the data thus far 
presented the ovarian adhesions range in size 
from delicate threads to strong bands several 
millimeters in diameter Eight entries in the 
records give about 1 millimeter as the thick- 
ness, and 8 others are designated in the notes 
as fine or delicate, a half dozen were described 
as thick or coarse and of these No 324 repre- 
sents the extreme both as to number and as to 
coarseness Eight cases had 2 adhesions each, 
mostly of different thickness, and in all but 
1 they arose from different points on the ovar- 
ian surface In several cases it could be shown 
that the members of the pair arose from cor- 
pora albicantia of different ages No 677, 
however was unique 2 strands arose’from the 
same point on ovary and inserted at separate 
points on omentum Here the point of origin 
could not be related to a corpus albicans 
That the adhesions persist for months is 
clear from successive direct observations as 
well as other evidence, as for example the age 
of the corpus albicans (Corner, 1942) On the 
other hand, in 2 cases the strands were ephe- 
meral That of Monkey No 462 y\ as a delicate 




thread running from the stigma of a fresh 
corpus luteum seen at lap&rotom) on October 
14 1917 This was no longer present S d*\t 
later whereas another older strand i mllli 
meter In thickness had persisted Obscrva 
tions on tbe second case No 650 are espe 
d*ll> suggestive. On October 35 1939 a 
laparotocnv was performed to check a diagno- 
sis of ovulation and on this occasion an 
adhesion was wen and a sketch of It made 
Ten dava later onl) the stump of the adhesion 
remained In tbe form of a coarse papdla 
(Fig 13) Since papillae are sometimes teen 
on ovaries (as for example that shown in Fig 
14) tbe case just a ted might offer the expla 
nation as to the genesis of some of them and 
also suggest that established adhesions may 
alv> 1 rrak and be largefv resorbed 
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Exact ages of a number of adhesions are 
known because the ages of tbe corpora Intel 
to which thej are attached are knoan Tho-e 
found In Nm. 281 611 and 660 acre 11 or 1 3 
dais old that of ho 460 still a fine thread, 
33 davs that of No 6S0 60 da vs. No. 401 
had do adhesion on October 17 1936 but o* 
November 34 there was an ad ben 00 10 dm 
old. In the case 0/ No. 457 a delicate thread 
was sem between ovan aod hmfaria and 
sketched on February 7 1937 it was stlD 
there on March 39. The fresh adhesion In No. 
677 December 7 1959 was removed with ovuj 
3 months later 1 be vers delicate thread 
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Fig 7 


rig 7 Surface view of ovary of Monkey No 61 1 to 
show adhesion Photographed fresh X3 2 

Fig 8 Section of ovary shown in Figure 7 The adhe- 
sion emanates from a comus albicans X9 

Fig 9 Cut surface of ovary (halved) of Monkey No 
660 Current corpus luteum and that of the preceding 
cycle, with adhesion, are shown 

recorded on December 4, 1939, in No 703 was 
still present February 12, 70 days later 
In 3 cases both ovanes were involved 
As to the incidence of the ovarian adhesions 
the writer can give only a rough estimate of 
perhaps 3 per cent More careful examinations 
might have resulted in discovery of more cases 

PLACE OF INSERTION 

In only half of the cases do the records 
indicate whether the insertion was on the 
fimbriae or on the omentum and these are 
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evenh divided namely 6 00 each \* the 
fimbriae closely envelop the ovary at ovula 
tkxi time and relax and withdraw from the 
ovary later It follows that the atuchmenti to 
the fimbriae probably occurred curly in the 
life o / the corpus lulcura as compared with 
the attachments to the omentum 

EELATIOS OF ADHESI )\5 TO PllOR 
OPERATIONS 

The question haa alxead \ been raised (in 
connection with So 3x4) aa to whether the 
adhesions described are the result of trauma 
at prior abdominal operations for after hys- 
terotomies, adhesions are of course common. 
Y survey of the tenet however shows that la 
nearh half of the animal* the adhesion* wvre 
discovered at the first laparotomy General 
uetl spontaneous adhesion* of abdominal 
organaare rare in the r beau* monkei 1 record* 
onl\ are available In oar protocol *0 far as 
Iheie ha\T been searched 

SCUU-Utl AXD CONCLUSIONS 

It is concluded that n the rbesos raonkei 
certain strand* of tissue here described as 
running from the ovary to tbe tubal fimbria 
or to the omentum arise by ingrowth of con 
nectlve tisaoc and blood niseis Into a scaffold 
Ing of viscous and tenacious liquor foffkuE 
Issuing as a thread from a fresh corpus lutcum 
bach strand* have been seen in the making 
and their persistence has been followed b\ 
subwiquent laparotomies- Older adhesions are 
often traceable to corpora albicaotia and 


luteal ti*soe ma\ be found in t>w prod nut 
ends of tbe strands. Even delicate thread 
have been shown to persist as long a 70 dan 
more robust one* prohabh last vm much 
longer In j cases the adbe-wot proved to be 
evanescent Structures disappearing spools 
neousiy Certam papillae on the surface of the 
ovary ma\ be remnants of such adhrooas, s» 
was proved lo 1 case 

Whether such adhesions occur In women 
also the writer doe* not know IYrhip* mi 
are brushed off by the surgeon is Insignificant. 
It is conceivable that if they do occur tn 
women as in the monkey female they at times 
cause a sCght discomfort Dr G U Comer 
(personal coraraanicattoa) taw In a roonUy an 
adbeiion strong enough to hair held an en- 
tangled loop of the intestine and poMlbff 
canned strangulation. 
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SURGICAL APPROACH FOR I UMORS OF '1 1IF 'IIIYMUS 

O IHfcROX CLAGm Mn,l \ L , mil (.ROS\ I \OH I HOOl , M H , Rochester, Minnesota 


T IIi:RL prolnbla is no organ m the 
human both about which pin-acini', 
haae as little definite knowledge is 
thea haae about the tin mils 1 lie 
loll owing quotation is from an editorial (0 
which appeared in the Lima! “ I he tin inns 
gland has remained an enigma Lndocri- 
nologists haae wooed it in a am Pin siologists 
and pathologists ha\e drawn aw.n from it 
baffled Mot cacn the anatomists or lnstolo 
gists haae spoken ot it with their customan 
precision for we are still uncertain whether it 
has ana real existence in the normal adult and 
whether the main cells of its medulla arc to be 
regarded as epithelial or endothelial ” In re- 
cent a ears, howeaer, there has been a con- 
siderable interest in this organ and, ilthough 
it must be admitted that there is a era little 
definite scientific know ledge about the tin nms, 
there has accumulated a considerable boda of 
eaadence suggesting a relationship between 
abnormalities of this gland and the disease, 
ma asthenia graais This association was first 
noted ba Wcigcrt, m 1901 Since that time, 
Bell, Morns, Blalock (3) and lus associates (4), 
and others haae contributed considerable cvi- 
dence to support the thesis that abnormalities 
of the thamus manifest ba enlargement or 
tumors of this organ occur in a much higher 
pereentage of cases of m\ asthenia graans than 
can be accounted for ba coincidence further 
eaidence of the association of ma'asthema 
gravis and the tha mus is that in selected cases 
deep roentgen therapy applied oaxr the tha- 
mus has produced a remission of symptoms 
In recent literature there haae been reports 
of cases of myasthenia gravis in which this 
treatment has produced improa r emcnt and m 
some instances complete remission of symp- 
toms has occurred 

1 he purpose of this paper is to consider the 
three main surgical approaches to lesions of the 
thymus gland, all of avhich have been mc- 

rrom the Division o( Surgcrj Ma>o Clinic and Mnjol oumla 
lion 


ploaed ba one of us (() 1 C) 1 lie clinical 
results in 10 cases 111 which thameclcima was 
performed will not be considered it this time 
except to saa that there h is been but 1 de till 
and the results haae been xatisfnctora , in fact, 
sufhcienlla so to warrant further emploa ment 
of tha meet oma in cases of m\ asthenia graais 
and, at times, caen m cases in which there is 
no demonstrable tlnnnc enlargement eaidcnt 
on x-raa examination of the thorax 

laiUKXOIOGIC v\» \s vioatic 
eovsim k vtion 

1 he thamus gland (2) takes its origin from 
the ,d aisceral deft of each side and consists 
of taao lobes one of wlneh is formed from each 
lateral diaerticulum 1 he upper part is at 
first tubular but gradualla becomes a solid 
structure i he thamus is beheaed ba main 
linestigalors to be origmalla epithelial in 
structure, reaching its maximum growth and 
finally becoming mainla lamphoicl 111 tape ba 
the end of the second a ear 1 he gland remains 
cssentialla stationary in growth until puberta , 
after which it rapidla atrophies 

The taao lobes of the thy mus he in the mid- 
line in close contact with each other and ex- 
tend from the lower border of the tharoid 
gland to the 4th costal cartilage I11 the neck, 
the tha mus rests on the trachea and is covered 
bv the slernohaoid and sternotha roid mus- 
cles Jn the thorax, the gland lies chrcctla be- 
neath the sternum, it rests below upon the 
pericardium, being separated from the aortic 
arch and large vessels ba a thin laaer of fascia 
I he blood suppla of the thymus is dcrix'cd 
from branches of the internal mammara' 
and superior and inferior tha roid arteries 1 lie 
blood returns by way of the innominate, in- 
ternal mammary, and the thy roid veins T he 
nerve supply to the gland substance is derived 
from sy mpathctic libers and branches of the 
vagus 1 lie thvmic capsule is further supplied 
by branches of the phrenic and descendens 
hypoglossi nerves 
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splitting approaches are entirely extrapleural, 
whereas the posterolateral approach involves 
opening the pleural cavity The advantages, 
disadvantages, and technique of each ap- 
proach will be considered 

Transcostal approach This approach has 
the advantage of being not only an easy one 
to make but also one through which the opera- 
tion may be performed extrapleurally, how- 
ever, the exposure is not too satisfactory This 
approach should be used only when the tumor 
is known to be a relatively small one and when 
there has been no extensive use of irradiation 
therapy 

The patient is placed on his back and a 
curved incision is made through the skin and 
subcutaneous tissue on the anterior thoracic 
wall The pectorahs major muscle is turned 
back, which exposes the 3d and 4th costal 
cartilages (Figs 1 and 2) The internal mam- 
mary vessels are isolated just lateral to the 
sternum and are doubly ligated Two to 3 
inches (5 to 7 6 cm ) of the 3d and 4th costal 
cartilages then are resected The intercostal 
vessels are ligated and the posterior perichon- 
drium is incised in a vertical direction just 
lateral to the course of the mternal mammary 
vessels By means of blunt dissection with the 
index finger, the pleural margin is located and 
retracted laterally The thymus is then read- 
ily freed from the loose surrounding areolar 
tissue, and the thin extrapleural fascia, and is 
removed from the thorax In some instances 
the thymus is quite firmly fixed to surround- 
ing structures, thus necessitating the use of 
sharp dissection and accurate control of all 
bleeding points Three to 5 grams of some 
chemotherapeutic agent then may be inserted 
and the operative site is drained with a Pen- 
rose dram The vertical margins of the in- 
cised posterior perichondrium are approx- 
imated with interrupted sutures The pec- 
torahs major muscle is allowed to fall back 
into its normal position and the subcutaneous 
tissues are closed with interrupted sutures of 
plain catgut The skin is closed with either 
interrupted sutures or a running locking 
dermal suture 

Posterolateral approach This approach per- 
mits the most adequate exposure for very 
large thymic tumors or for those which are 



Fig 4 Sternum splitting approach. Inset shows the 
extent of the opening m the sternum The sternum has 
been spht and its edges have been retracted The thymic 
tumor can be exposed readily directly beneath the sternum 

fixed to the surrounding vessels With this 
approach, however, it is necessary to open the 
pleural cavity and, although the danger is 
slight, one must accept the complications 
which do occur occasionally when the pleural 
cavity is opened, such as atelectasis resulting 
from unsatisfactory re-expansion of the lung, 
or empyema resulting from infection A tech- 
nical disadvantage to this approach is that the 
surgeon is working at the end of instruments, 
which is not the case when the anterior ap- 
proach is used 

The patient is placed on either side, depend- 
ing on the situation of the tumor, and is 
strapped firmly into position A curved 
posterolateral incision is made on the right 
side The incision is begun midway between 
the edge of the scapula and the vertebrae and 
extended laterally beneath the scapula (Fig 
3) The trapezius and rhomboid muscles are 
incised superiorly, while the latissimus dorsi 
and portions of the anterior serratus muscles 
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arc Ind'rtl infcnorii The scapula then U 
elevated *1x1 the stii ril is localised With 
the use of the Alexander periosteal elevator 
the periosteum is carefullj freed from the rib 
and a ken* segment of the rib it resected Ml 
bleeding imiallj Stops when the nb 11 removed 
but on occasions the fntcrrottj) vessels and 
nerve* mutt be ligated, The posterior pen- 
osteum of the nb bed and the panda I pleura 
then are Inched which allows croc to open the 
pleural cants dtrectlv The lung becomes de- 
flated and mas be packed axwk with a moist 
gauze pack wruch permitt excellent exposure 
of the mediastinum and It* structures. The 
mediastinal pleura then is loosed ostr the 
tumor aod the thymus is removed b\ at her 
blunt or sharp dosectioa depend ng on the 
amount of fixation present Alter the tumor 
lias been removed and beraostasts is occocn 
pfished, the operative site is washed aitb 
phs-siofogic salt solution and j grams of »ul 
fanilamnle or an emus'* lent amount of sub 
fani la nude a sprinkled into the thorax. The 
opening in the mediastinal pleura then mi) 
be do-ed LsuaOi a rubber catheter is In 
•cried through a stab wound made one nter 
o*tai space lirtow the in anon In the po-.- 
tenor axrilan line The anesthetist then cm 
plos* a positive pressure of to to * railli 
meter, of me mm ahich is sulhocnt to 
rc-expaml the lung While the thora i> being 
losed constant suction through a rubber 
a the ter h employed The. suction plus tlie 
post List pressure anesthesia, aids in malntai ri- 
ng kitisfa ton re expansion of the I ng d r 
ing closure Vs an as»i.tant amwanmatrs tbc 
edges f the wound the wound is dosed with 
a ntmuous running suture of chromic catgut 
in the yancta] pleura oral periosteum of the 
nb bed T he musics are approximated with 


Interrupted sutures V few interrupted nr- 
turcs art placed in the subcutaneous u*on 
and the skin K dee-ed »ith a ciwithuww l» V 
ing dermal stitch Water seal suction k *r 
pbed to the catheter for 34 to 48 hour atfW 
end erf whkh time the catheter is mooird it 
roentgenographlc examination of the thorax 
reveals that the hing is *el! rx]nn.kd Care 
must be taken at the time of removal of the 
intercostal tube to a xnd having am nr cot 
the thoracic casiti 

Strmai sptilhMt approach Thu apmaih 
permits the mo -4 direct access t theta nra 
and k tbc 00c favored in mo -4 instances. 
Owing to the situation of the thrums tmme 
dlateis beneath the sternum. Its KTorttwc 
from the superior vena cava, the arch 0/ tl* 
aorta and the pericardium mai Lecamcdouf 
most rradili b\ such a direct approach. The 
operation b earned out cutirds crirankruroTh- 
—another favorable factor The onh drutl 
vantage is that one still does not hair the 
surgical exposure ahich can be obtained aitb 
the poaterolateral approach 

W th the patient Iving on htt bad. a nui- 
line innsioo is made beginning 1 inch (1 5 
cm.) above the manubrium and extending to 
the 4th costal cartilage anteriorly (Fig 4) 
The toft tissues at the base of the neck are 
treed from the tnanulirium and the sternum b 
exposed in tbe mtdline throughout the length 
of the incision The Lebudw sternum spBtter 
a fairl) heavy instrument with a wharpfv 
curved surface at one end (FJg 5) then h 
hooked uodtr the manubrium aod with the 
use of an orthopedic mallet the sternum b 
spbt to » thin about 2 Inches (5 cm.) of the 
uphirtcrnal junction \t the. point tram 
■erw incisions are made through the sternora 
to allow srtder retractroo of the sternum With 
sharp retractors, tbe sternal margins air ri 
traded and exploration of the anterior me- 
diastinum k then poxsflde The thvrmn e- 
found lung djrrctli Ixrtrnth the sternum and 
fa removed as in the previous Instance^ hr 
blunt d used 1 00 when powlrfc or bx sharp 
dkwction when necoaan VftcT all bieding 
points have been ligated j grarm of sul 
fanilamxle b placed In the wound and ooe 
IVnrD«e dram t* iD'eried Tbe sternal margin 
are approximated mitb ted airr lun 



HARDYMON, BRADSHAW EXPLORATORY ANTERIOR MEDIASTINOTOMY 403 


REVIEW OF CASES 

Case x A S M , the patient, a 40 x ear old white 
farmer’s wife, was first admitted to the hospital on 
September 2, 1943, with a history of progressive 
weakness of 12 years' duration At the onset, she 
had noted a drooping of the left eyelid, which spread 
to involve the right eye She had had mild diplopia 
on looking downward Some 9 years prior to admis- 
sion, weakness of the shoulders had become so severe 
that she was unable to hold the arms above the head 
The condition had progressed until 4 years prior to 
admission she was having extreme difficulty in swal- 
low mg and talking, there was a constant drooling of 
saliva, due to inability to close the mouth Two 
x ears prior to admission, the weakness had involved 
the hands, the first motion was performed rather 
easily, but repeated or sustained motion resulted in 
marked weakness and inco ordination of motion 
Fifteen months prior to admission the weakness ex- 
tended to the lower extremities, associated with 
shortness of breath, and progressed to such an extent 
that the patient had to remain m bed The diag- 
nosis of mx asthenia graxns xvas first made at the 
North Carolina Sanatorium for the Treatment of 
Tuberculosis, in August, 1940 She was a patient in 
that institution for 4 >3 months, where a diagnosis of 
moderatelx advanced apical tuberculosis was made, 
but the tubercle bacillus was never demonstrated in 
the sputum She had no clinical evidence of active 
tuberculosis at that time, the diagnosis xvas based on 
x-ray findings 

She had been given prostigmin methylsulfate, 
3 15-milhgram tablets had been given daily, some 
improvement was noted over a penod of 4 or 5 
months The dose was graduallj increased to as 
high as 12 15-milligram tablets in a 24 hour penod 
The patient had often had to take the medication 
throughout the night because of respiratory diffi- 
culty One vear pnor to admission, she was studied 
at another hospital, and the dosage of prostigmin 
temporanlv decreased, with the addition of guani- 
dine hydrochlonde 

A review of the past history revealed pneumonia 
at the age of 15 years and repeated bouts of malana 
at the age of 30, after the onset of the symptoms of 
myasthenia gravis Dunng the 3 years pnor to 
admission, she had noted an irregularity of the 
menses, with intervals as long as 2 months, the 
penods lasting 4 to 7 days Marked vasomotor 
instability had also been noted There was no 
relief of myasthenic symptoms dunng pregnancies 
She had lost approximately 25 pounds m weight 
dunng this period There was no familial history of 
a similar muscular weakness, tuberculosis, or malig- 
nancy 

On physical examination the patient was found to 
be extremely weak, the weakness was much more 
pronounced on sustained or repeated muscular effort 
She was unable to talk distinctly for any length of 
time, and in order to speak she had to manipulate 
the jaw with a supporting hand She was unable to 
ruse the unaided hand to the forehead because of 


weakness of the shoulders Sw allow mg w as accom- 
plished with much difficult} Respiration was shal- 
low and rapid, and there was very little movement 
of the costal margin or anterior abdominal wall The 
eyes were in fixed position, the lids half closed, and 
she was unable to open or close them The head was 
earned in a semiflexed position, the neck being 
flaccid There was some diminution m the weakness 
over the lower trunk and extremities The head was 
s} mmetneal, without scarring or tenderness Exami- 
nation of the eyes revealed that the pupils were 
small, but reacted poorly to light, there was a 
failure of convergence Examination of the ears 
revealed the canals and drums to be clear The 
fundi had normal cupping of the discs and normal 
x'ascular pattern The tongue protruded slightly to 
the nght, there xxas a complete edentia The deep 
tendon reflexes xxere intact and equal throughout 
The plantar response was flexor There xvas no myo- 
clonia, and no fibrillary muscular twitchings were 
observed 

The accessor}' clinical findings were as follows 
The urine was entirelv normal The hemoglobin 
was 12 grams She had a red blood count of 
4,500,000, and a white blood count of 5,200, xvith 
an entirelv normal differential count The nonpro- 
tem nitrogen xvas 32 milligrams per cent The blood 
calcium was 10 8 milligrams percent, the phosphorus 
4 4 milligrams per cent The corrected sedimenta- 
tion rate was 10 millimeters The blood Kahn was 
negative The glucose tolerance test revealed a fast- 
ing blood sugar of 89 milligrams per cent, with a 
level of 125 milligrams per cent after 30 minutes, 
147 milligrams per cent at 1 hour, 156 milligrams 
per cent at hours, and 105 milligrams per cent at 
2 hours The tuberculin test, using a dilution of 
1 10,000, was negative at 24 and 48 hour intervals 
Repeated sputum examinations, as well as examina- 
tion of stomach washings, revealed no acid fast 
organisms The skull films were negatix'e, and a 
chest film revealed a cloudmg at the right apex, xxith 
small, discrete infiltrations radiating from the left 
hilum into the mfraclavicular region of the left upper 
lobe, with stnngy, fibrous strands in this region No 
mediastinal tumor could be seen The plate was 
interpreted as showing a left upper lobe tuberculosis, 
with questionable activity Repeated chest films on 
this admission revealed no change in these findings 
The chest films were repeated after the injection of 
250 cubic centimeters of air mto the anterior medi- 
astinum, but no tumor or abnormality could be 
demonstrated 

Intra-artenal injection of o 2 milligram of prostig- 
min, with a blood pressure cuff in place, gave marked 
local improx'ement in muscular strength, the remain- 
ing parts of the body remained weak There xvas no 
fasciculation noted m the injected arm No ab- 
dominal cramps were noted upon release of the pres- 
sure in the sphygmomanometer cuff 

Dunng her 22 dax stay m the hospital, she was 
given combinations of gl} one, ephednne, and oral 
prostigmin without benefit She was finally stabil- 



E\PI ORATOR! ANTERIOR MEDI ASTINOTOM! IN THREE 
CASES OF MV ASTHENIA GRAMS 
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T HE purpose of this piper U to mm 
mariie and add 3 additional case* to 
the growing Btemlnre on the value of 
wtrgical Intervention In rovasthenla 

Btvo*. 

The relationship between zmxutbenla gravis 
and the th mui gknd was first suggested b\ 
Ueigert in 1901 who foand a tumor of the 
thymua In a postmortem eratninaboo of a 
patient who had died with mvaithenia gnus, 
bchuraackcr and Koth first reported the oper 
•tive removal of a thymic tumor b\ Sauer 
bauch in 1913 Ilaberer reported a partial 
thymectomv 00 a patient in 1917 Two 
additional cases by ^auerbaueh were reported 
by Adler and Obiditacb in 1937 Blalock (4) 
and the \ andrrbilt poop reported the first 
successful removal of a cjit c thmuc tumor 
in a case of mvusthenia gram with a 4 year 
follow-up showing dehnite improvement In 
a survev of the Eterature Pocr using the fig 
ures of Bell Norris and Blalodc and collect 
ed data of personal rases compiled a total of 
119 instances of mvastbenl* gravis in which 
the tbvmui was examined at autopsv or opera 
tioo This study revealed thrmic abcormati 
ties in the form of persistence enlargement oc 
tumor of the thymus In 71 instances or 55 per 
cent of the total cases. Poct (Table I) also 
reported 1 case of the succesafui removal 0/ a 
malignant tumor of the thymus in 1 patient 
with myasthenia gravis with marked ira 
provement in the patient s symptoms at the 
end of 3 months. 

The first concerted effort to influence the 
coarse of myasthenia gravis by surgical inter 
vent >on was earned out bv Blalock, Harvey 
Ford, and TJTVnthal (5) at Johns Hopkins 
Hospital in 1941 Their report is based on 
6 cases of myasthenia gravis la which an ante 


«4 •< tW UiJ SW 

■ It wot W»Wd «n ikt wtrwt prtt to 

t ^ twi in I went m r W Sort* trofcaa RjpIM 


rior exploratory mediaitinotomv an docc 
In none of these cases was there roenUmo- 
grapWc evidence of a mediastinal tumor There 
was a definite persist enco of thvraie truur fa 
all of the patients but no tumors wne found 
Definite hyperplasia was demonstrated in all 
but 1 case- There was r death marked Im- 
provement in 3 patients and ven little im- 
provement in a patients at the lime of pcbfi 
cation of the stud\ of these cases. In a wub- 
serjuent communication from Dr Blalock (3) 
he states * During the past eighteen months 
we have removed the thymus from fifteen 
patients. None of these showed a tumor 
Apprcmmiteh half of the patients are mark 
eah' unproved some of the others have shorn a 
no improvement. Campbell rt d report rd 
the removal of a tbvmie tumor m each cf 1 
cases of myasthenia gravis at a meeting 0/ 
the New \ ork State Medical < k»detv in 1941 
The first patient died sudden!) on the xl 
postoperative da) while the priced are on the 
second patient was moderately successful 
The Mayo Clinic report* (7) that m 9 ai lie 
last 55 cases of myasthenia gravti studied 
there was roeotgenographic evidence of medi- 
astinal tumors In s of these cases surgical 
intervention confirmed the presence of tumor 
A 6th patient was found to have a persistent 
thymus gland with tumor forma tioo. Two of 
the patients who had thymic tnrrxws sttt 
operated on during ranis dons, apparently m 
duerd bv roentgen Irradiation, and tbev nave 
remained weiL In 3 other caws the course cf 
the disease was not influenced by mnoxal cf 
the tumor One patient with tumor and 1 with 
a persistent tbvm as have been cpeiatcd upoo 
too recently to evaluate 

In the case reported bv Turnbull In which a 
7 5 bv 4 bv 3 s centimeter tumor weighing P 
grams was removed no Improvement as 
noted at the end of 4 months. The tumor ** 
described as a mahgnant thvrooma of the 
Ivmphcxarcoma t "pe 
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weakness in the neck muscles, awl there ms marked 
tiring on the performance of an\ continuous muscu- 
lar effort The deep rcfltAe-, nere modcrateh In po 
active throughout, but the abdominal reflexes were 
normal Examination of the eve grounds revealed 
nothing remarkable and the gait and station were 
not disturbed m an) specific wav However, there 
was motor weakness affecting all parts of the bod) 
The sensorv function was normal throughout 
\ccesson clinical findings revealed the urine 
to be cnlireiv normal Blood hemoglobin was 105 
per cent, red blood count 5,300,000, white blood 
count 9,500 with a normal differential Lumbar 
puncture revealed the spinal lluid to be normal 
throughout The spinal thud and blood kahn 
were negate. e \ isual holds were full throughout 
Skull plates were negative The initial examination 
of the chest films were interpreted as showing an 
enlarged 1) mph node in the right hilar region 

During his 12 dai sta) in the hospital it was found 
that the right lateral rectus paral>sis was much 
improv ed in the early morning k diagnostic dose of 
prostigmin meth)lsulfatc, 2 5 milligrams subcutanc- 
oush resulted m definite improvement in the \01ce, 
swallowing, disappearance of the ptosis and diplopia, 
the beneficial effects lasting from 2M to 3 hours 
Lrgographic tracings made prior to and following the 
injection of prostigmin also showed a marked in- 
crease in strength Also intra arterial prostigmin 
methylsulfatc with a manometer cuff in place 
resulted in the t>pical m> asthenic response The 
use of guanidine hydrochloride in the relief of s) mp 
toms was unsuccessful He was stabilized with 
15 milligrams of prostigmin bromide 3 times dailv, 
and with oral tincture of belladonna He was also 
gi\ en 1, 3 50 roentgen units of \ ra) thcrapv in fraction- 
al doses over anterior neck and upper mediastinum 
He was admitted to the hospital for the second 
time on October 3, 1942, his prostigmin bromide 
having been gradually increased to 15 milligrams 
e\ery 2 hours, in an effort to control his svmptoms 
He had also been given ephcdrine apparentlv with- 
out effect He had gained 10 pounds in weight and 
his general health had been unchanged It was 
interesting to note that at times the prostigmin had 
been ineffective when taken shortl) after meals 
His phvsical examination was essentiall) un- 
changed, and m spite of the fact that the patient had 
been under the influence of prostigmin when seen 
there was a slight right abducens palsy and moderate 
tiring on the performance of an) motor function 
Neurological examination was otherwise normal 
Ergographic studies w ere carried ou t w hich show cd 
the decreased efficiency of prostigmin taken after 
meals was due to decreased absorption of the drug 
During his 25 day stay in the hospital he was 
given a 3 hour ether anesthesia without an) appa- 
rent effect on the sevent) of his m) asthenic symp 
toms This w r as done because of the possibility that 
the beneficial effect reported from thymcctom) 
might be due to the anesthetic agent’s effect on the 
acetylcholine and cholinesterase imbalance 



I ig 1 Case 2 Tumor present in lower third of me- 
diastinum 


He was readmitted to the surgical service on 
November 24, 1942, for surgical intervention At 
this time he was taking 100 milligrams of prostigmin 
bromide dailv and was still unable to do an) work. 
Repeated chest films at this time with 200 cubic 
centimeters of air injected into the anterior mediasti- 
num revealed the previouslv described l)mph node 
to be a discrete tumor approximate!) 5 centimeters 
in diameter at about the level of the fifth costo- 
chondral cartilage (1 ig 1) Obviousl) , the previous 
x ray thirapy was not directed at this area 

On December 1, 1042, under intratracheal cvclo 
propane, ox) gen, and ether anesthesia an explora- 
ton mediasiinotomv was done Lssentially the 
same approach was used as in Case 1 A well devel- 
oped thymus gland occup)ing its normal position in 
the upper strait of the anterior mediastinum was 
first removed ft measured S bv 2]A. by iyi centi- 
meters Identification of the tissue was made b> 
frozen section at the operating table Exploration 
at the level of the sixth costochondral junction on 
the right revealed a well circumscribed encapsulated 
tumor Iving against the base of the aorta, and 
incorporating part of the right antenomesial medi- 
astinal pleura It was removed tit loto 

The postoperative course was rather stormy, 
marked by two “sinking spells” on the 2nd post- 
operative day due to an inadequate dosage of pros 
tigmin His temperature reached 38 8 degrees C , 
and the chest film confirmed the clinical impression 
of a right lower lobe pneumonitis, with some widen- 
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ued oq 5 BuHi*t»ia of oral proitlpnin 6 lime* duly 
and yi mHU^rim* bypodetmicall) before each bmI 
“Tbc »»' ai*o fWcn 4 mfllWriBu ol fl)dnc 4 tin** 
daily t>d ij mllCfrant* of ephednn* ererv 1 bocn. 
On ihtf rrfimen the renamed rery eak. bnt *u 
•bfa t tit op tout In the roaraia** «nd fdt moth 
t renter thin prrrioaily Became the patient *» 
a mbit t remain amb*lau *7 in her nroent »tu* 
tioa exploration of the anterior media* tnram ni 
detaded poo b the hop* that *ocue thymic hoot 
malify coold be bond. 



tory tetior medial lino t ocoy carried out The 

medraJllnom *»• entered throe fh in *n*ulir lnci- 
ion extendm* from tbc hytad repon down the 
midline of the tmaoai to the third t ropier ind 
then throojh the n*bt ternil mirjio Tb« tertratn 
11 *plft in the midllne » th (>ijli uw and the 
anterior third* oi the riiht hut, lecood od third 
nha, and poet >oo of the ternnni ere retracted 

laterally thos expnint th* apper third of the toedi- 
auintun V careful exploration 1* carried 00 1 from 
the d of tbe by o*d bone a* Ur down a* the eardia 
a ncie The lai^ -rr-rt* ere npeeed, and 1 are 
fnl *e*roh 11 made foe tbe thrmn jfaad. U Kt 
enl pinfrttiVf re*» extend re dr«veiioo car 
ried out, but frown lectko* rereaied «d fatty 
tniari The patient poatcmcram fount » not 
remariahk ind he trot <b*charxed 00 the Oth 
po'topentJTe da She TO kept in v\ fro tent 
foe period of 4 boar* immediatth Iter operatic*] 
and wim (fvcnl blood tran»fui*<*t* Shrwuprro 
mSli fTija of proMnpnin htpodermicall ewr 1 
hoar* td the hid I Dy rftcled from nathmia 
and thtn period of 14 hour* murard tbe f noer 
do* je of prcaUfmm, fh cune. «d rplwd oe 


Tbe condition of the patient a* b*t rraJottrl 00 
i larch 6 943, t Inch time the anted tbit the u 
much ixaprorrd and ctwid ita> op from 9 00 a 
until 9 00 pjn arthout rc^aim* mt [to i 
She had coo tinned t take beta ren I and 1 j-fflE 
tram tablet! of proKijmia dally daraj bet wakt-j 
boon Her eaLnea* *1 mote peuooancrd h the 
morobp and required pnfctifinln before frttinr cat 
of bed The pwojnun bad been talrn oni) u 
needed bv the patient, and »he tatrd that ihe cwH 
often to $ brain Uhoct y mediation On th* 
d c*4i* there s> no farther diplopia, dr^phoch. 
d>*pharU. Ejtrfr^f^* traao*s ec*nj*ttd ith 

tboa* tahen prior to operatic* rereaied ao Leper* r- 
roent. 

Cau S T axed 4 >e*n hit male aufl- 
*rortcr ni firat aandttcd to the medical aenkr trj 
lone 94J with « mptocna <rf j BWttth* d tatler. 
The rymptomj of bfairtaf of Hkw fa the left e) 
upon ruaiained o* m osuaUr rtUcred b ratio* 

II iko noticed *offlK d yip hjfn and d) rphooh, the 

dyiphajia protrewinx t tWtwintnf Ira ahojap 00 
the tpratioo of LcfaiO material. The weahnei pro- 
Xrr»«ed and bnJved the exlrraltir* t the ate*t 
that by raSd-morula* the Umrj\h of hi. fax' X 1 
ira remltmx m ha ccJirpae to th* Cox 
At the time of admiok* the patient a' “* 1 
chew onl few month/ul of food, had jxjraw* « 
coruplete low of vice od *' onable t bc*J r 
head erect , 

Phnlcal exambiatlc* rereaied ten pera taro ot 
37 dexrte* C pel** So, nnpiratwn l, »od blow 

petsuire x The rroenl pbyilcal exatataJUon 

ni owentiall normaf thron/rbewt The I** 11 

DenroioitSeal fiodiBf* ere aa foOoa There 

ptmia of tbe left pperhd. There -a r* n £* J 1 
th njht latent recto* mtrvle There fvonit 
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iinic di milr impairment of n nrrRitri 1 l'< tc 
« no in tin if |>I<- - <>t t) r In' 1 b. p'tn it 
lord rasiK on co mlt ic »’ 1 v "\ltr ojiatid 
actum r< Him p nu udar c*' itili nil *'i 1 ti 

hurt am! lunc i in ilnr 1 t-nr s 1-1 muni 
in t< to n ir'lil'inl dullur-- licit' v<"»Kiii iti\t 
an I 1 qua! thlojj,ho si 1 lion- vn n m path h>„ ' 1 
u„ 1 he |> tin at o i- id 1 ' '> to ru 1 lirr hrm' 

Kill 'it t |i in Ihh 1 i!ln nt 1 r'p 

\o.i-'0 n chan 1! t Iif ' r,r ’ tm 1 Valili 

Kii| |ith I 11 hi ii^'-cac-vj llm ’» i « 

1 c pram \\ inti It' “"l « > it t 1 1 t> * 1 )i 1 1 1 1 at 

iliffi n 1 tnl lilt »! ch >1< Itfo’ 1 ’ null K ni 

percent Ih 1' >' Kt'm 1 j> mil if Hitl>i„l 
ti rt ill lie n’l 11 1 phis '1 f> 1 coni 1 1 r % n t if 
of tlir ches l aftc tin 01,1x11 ‘ "! Cv ("a! < at 

mrtir 1 1 mint > d r ante itno'ii nmpiit c-Ird 
a ".mat I r ‘j idcd loti la id 1I111I » at tin r i- o' l! r 
ripht la ip; anti ru r to t! 1 ft- t < f tl r 1 <f 1 1 1 1 i** 1 

I furr 1 -s -1 qiii- i i a' to "1 t’ r r tin It >' ■" 
i s dp to tru-t 1 a 'it il tittni til i * I 1 1 1 1 t a on 

l iM lii”! «. of (ir t , tun f< ' ill 1 i nml' t n! if ■ 1 
input's f- attc ti I t>l\ ere n-ph ' t( < stir 

nn li In fin n i| lftr r t*n i t if tlir i!t t- 1 ii< 

Ultra arti t il jit nm n ti t v. i ip c ■> « dliptans 1 
)in lipmin m tin 1 ilfiti • a-- i<,n a a! I In r« 

\ as initial j an mtli t • r , f 1 r i ala i n !> it i i ’ 
luiio'l nf t 1 1 , ni iuti lli*- rt i a n l< ! irm i «- 
in trmctl 1 1 t! i ti^tnl -rn IK pt< i ,> him 

druc ri quire nt nt i i i n tls i lath In ! or smith 
prim of jirn ticmm St' mule data ‘iipph i i nt f 
itli a nnltiptini i f < ji'mlntu 
On Mi\ nn , a 1 1 \ji|i n(> % tri i| a'tir on n\ 

\ a larniif i ut I he im mi tl rs a i to i a' 
in tin pnaius ca llm c rr llic nitpua! ap 
pm icli nn alien I' nunhat mthittli nrlit tlnril 
rilt i at rermard In ibpiti till r< -return I lit 
antirnr nn Imtiniin a a- tlnn i,>-iit<! aliM) the 
nplit anti rolaii r il marem Ihi mi min in mca* 
urine f»* In a nntimitir ilntii iip]Krarcd ill 
mcapulatcl iml of tin mu nripiti na ti nnnnl fr< in 
tin anterior -urfarr of tin d< aniline aorta \n 
t xcilU nt i i.|iit un i f tin atiti rn r tm iln‘tmur r n 
nlinmal anil a catiful larcii \ a madr for furtlur 
thamir ti U' 

I In (rain nt (i i tnjii ntivi emir • a a- iniitila 
until ntful she i as «liarh:irpi il on her Mtli (mat 
nptntnt ila\ \t tin tmir of di charpi -hi i at 
nrnainp appnnimatila 5 rmllienms (if (iro tiunm 
liromi'li ^ turn- dull In fori rmaU 

I hi (nln.nl \ at -nn in tin out|iatirut ilqnrt 
mintonjuni 10 ioq rnm|ihminp of \ cal m - ami 
annum Mu had linn unalih to -tn\ out of bid 
on r t hour- at a tinu Ibniirr hrr d\ |dnj in u\d 
d\ -(ihonia hid di appiaud slu was talinp 7‘j 
millicram- of (irovtiRmnt bromidr ( turn - dai!\ I hi 
do api i as men ao| tiqi, milheram talili ta dail\ 

Mit 1 at last si < ri 111 (hi out|iatn nt <h partmi nt on 
Stpti mbtr S, 1943 s(,mi 14 m 1 1 s after ojn ration 
She continual to ha\i txtrimi f,un nli7ol 1 ial 
ik-s hawiie to sptnd thi afti rniHuis m bul \ppi till 
had improiid iml dn l \ as confiiud to soft (ihwIs 


I cm < ifivu \< titme nth ihrwiH). in -p ti of 
pro tiemin 4 a niiioiti b fori n nl s hi 'till < vhi 
tntnl tin it 1 di in 1 to 1 fimb on In r < If npo i ) > t 
mu, i p fu n tin 1 ' inn in „ tab’i I In ri « •' 1 mild 
(Hi m o' tin lift lid audio of tone rf( 1 Hi r Ibr 
jir 1 tipt 11 1 is 1 nfim tm t i rif am! pot 1 -111111 '•alt- 
ad b 1 t 1 ln-r 1 m In Hi ' 1 

lit! asi 1 tlurt v ta nn rii limit tin inn li-'-tti 
riinntul uulnrtutth tin nlijn liu itnjtrmi 
nn nt in the at mm «>t the p tlu nt - nn nih< nn 
.inn In tin It) lit of u it t \|n ru m t intln 
lot rtui.i ut tin tumor in ( i » c n tlinr 
mt -It ai art It ni flu K* \i r thud of tin nut< rmr 
Tiudn'-tmutn would -o in In In indu iftd 
1 In'- ta j> ti!n til irl\ inn uliui mu mnMikra 
tin widi \ tri ittoii in Ini iimn «>f nlu rr ml 
tin mu! tts'tu Kmininia of tin mu liaatn 
ln\i In 1 n ti mm i d (turn ill li \i U of tin atilt 
nor tm h tattniun ta \ ill t- tin mil tifiun 
I usi. r K< nm <K -1 mlu d s t lum i nti \ i i a-t a ot 
im aatlu in i Lia\i' it (»ostmot It m t xamttn 
turn and 1‘unid n<» fr.ml tumor- Initiii ;i nta 
tlnti \ ta a (u|h r thin alu cl ot tltMuii tiaam 
i om rmr tin |« rn ardtitm 

In ( i t prior to opt r ilmn tin rouiltfin 
tlurapv v as « ottluu d « ntiri f\ In lilt, interior 
uni ri non ntnl llnttfori nrlunU lotildimi 
IttM imutd tin .an t ol tin tnnmr h in if nn- 
dtr tin fifth tttd aixtli t oa|oi lirornlra) <arlt- 
1 up - I liu tin rapt w ia (,im a Ik fori di tmm 
aitnion oi tin minor In tin ttr injutmn U 

ta mlr ri atinp |u imii that liu fonts of attm 
mm ns dtrutrd toward tin sti|Hnor ratlur 
linn tlu anti nor tmdinatinum whin the 
tlnimia ia thmiuht to In mori (otmnonK lo 
< itid Howi n r, it li is Ih i n prtnoush point 
id out In Jtlalnd r! <il that (In flit mils is 
Mtuatul almoat t v luanch in tlu (horixrtth 
i r than tin in rl 

I In ri -tilt in thia p itu nt ia i \ircnti 1\ difli- 
ruli to taahntr Iniaun of tin dctilopmtnt 
of an at uu dtmdtna! ulcer tonipln alert h% 
se\cre repeated lntnorrlngea I lie pitient 
w is ur\ tint o ojitr tint , refuaiiiK to follow 
lus rin l or toionsuh ram opt rtliu protedurt 
In spite of his si\ (r< setondnn anemia he 
crmlmtits to ln\e a (food ranjp of aeti\it\ on 
less than lialf of his jireojieratm ri quire me nl 
of prostifpmn 

I lie tissm remoted from this m^e tottsisltd 
of nn isscntinlh normal tlmmis tneastirtii(' 
fs In 35 In 1 ^ tenlmieters I he nattemd, 
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inj of th mediastinum. Iloienf he re*po«(led 
rraddy to toora-ed rt?ufr ol pn^vptw tat) roll 
daome H u dcrturjcd on t|» jth postoprra 
I da th 4 of 5 n nipam uhfct of pro»l * 
rain or \ linn dxiv 

On hn unnk ulmknori t the bo^iul on | rbni 
rv j 04J hn svtap4c«n> of b> ItlhrcB ynvrt 
ere muen unproved II is ib) t rexuirr- bi» 
former ocrupa two, txi t Utin* pproumit I 3 

md1 pams of pTosttpmn broouric dill lIo»r\rr 
be hid timtltmed ell vocal nfrr« nd mptoras of 
peptic ker those of bunptT n<I» tnc puts food 
nd nlief H found t hi Jipit p<o-os of the 
Ofht mdid th deteul Uteri) rectus ptl J 00 
the njht The toed a tmotam v»r ell billed 
I here pwnt leodcroes* t pressure in ttw. dirp 
epgrmrmm FIh blood eikrrtn le\H is mil! 
pirns per cent IL* blood phosphorus ■> 1 4 
milligrams per ml Ht« tool nnunibno is 
ejitis for occult blood lie- til ciptat 
j 400 cabtc centimeters Gastric mil me* led 
0 dnr\ew of free lod before hi Umme tun tat * 
ml defe c t titer bourne* tirmililina The 
rbrM b)m not remarkable t be an tenor media t 
ml t tnot seen before operation hid been ted 
lord removed \ jn> mac tests ml tud mealed 
narlrd n lornspa-un th persistent d fcemit ol 
the d odemi op I"fee mm teen tmpers -one 
tint of oooobs t rod t s x doorteml leer Hie nco- 
tnphtc treruir* compared tb those prrcrdin* 
operation boned * definite improvement on le* 


prwtWn the response t fntri rtrml pcc-tTau 
* 1 11 drtmltdy mnstbenlc li chi net er Ik u 

pen blind dirt, fnqoent ferdhsr- iwa^cl 

ie< ind ampb- p L 

II ijum seen fa the raUpatleul drp*rl»«l 

00 J f i 94J Ifh * history <V uj-^ve W-tu 
taaesb, »ilh *-001 ted tiny stools, 11 *ds*ttrd 
tbit be hid «ot followed hr. leer rr*ta»ru lie hi I 
been orUn* f 11 tme is 1 truck derm lie coo- 
tinned to hi boots of eaknrst jipnrumitrl 1 

htwn tiler bis fwcei meal hkh srere oof ffrctcJ 
bv on! pmstifinl If refused etches ( 
bosCHtll 

11 is seen ixiin 00 J oeso, 94 J, »nd hh not. 
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bovi til foe f rther tod od thenp 

C t M O L shut female *ed jo > * 

tinarr 1 1 idm tied cm J1 > j 9 U< *■ 

bistorv of onset of mroptora of ealnrt. of the 
Ji dv-phipi od phooa ut Jlirrh. 91 TV 
mptoen. err trauvtoes nd miW inn listed onl 
mmtht 6 eiks Ifosesct tbtsesame ) raptoer. 

iw raed m ilarth, <JU *h tsprc al Urr sf 

*ood trenph ia the mean of becoann* pmpc*J' 
i eater I nag the di J ddilwv He no 

noticed Iroopin* of the left e>d l od Uarrm* J 
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A SET OF NEEDLES FOR SUTURING THE 
RENAL PARENCHYMA 

JOHN E DEES M D , Durham, North Carolina 


T HE purpose of tins paper is to describe 
i set of needles of new design for sutur 
ing the renal parenchyma, and also to 
describe a suturing technique for which 
the) were constructed No particular claim for 
originality is made The needles are of the “opcn- 
cyc, ncedlc-in-handle” type and emplo\ an old 
suturing principle The suturing technique com- 
bines certain principles of Deming’s suture for 
closing nephrotorm incisions (i) and Vest’s inter- 
locking suture for obliteration of the prostatic fossa 
after perineal prostatectomy (2) This particular 
suture is intended primarily for a hemostatic su- 

From the Urologic Division Department of Surger> , The Duke 
University Medical School and Duke Hospital 



Fig 1 

1 ig 1 Svt nf open eye needles in handle of different 
shapes for suturing renal parenchyma 

f 'P TechmipK of placing hemostatic sutures in partial 
nephrectomy Convenient!! long segments of a full length 
suture arc introduced with the special needle at appropriate 
intirvals along the inusmn, ns illustrated Division of the 


ture in partial nephrectomy , cah cectomy, or divi- 
sion of fused kidnevs, but is useful in the closure 
of certain nephrotomy incisions In this paper I 
am concerned onh with the technical aspects of 
the procedure and shall present no animal evperi- 
ments or clinical cases 

The needles (Fig 1) are constructed of stainless 
steel and their shafts are made in three shapes, one 
straight, one a segment of a circle 5 5 inches in 



resulting loops of the suture prov ides a senes of hemostatic 
mattnss suture-, which of nccessit} include the entire cut 
edge of parenchyma Inset \ shows sutures tier! Prc crv.a 
tion of cajisule to cover defect use of muscle in order to 
prevent cutting, and other steps arc omitted for sake 
of clanty 
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Udw> -shaped tumor was entirely separate 
lying 5 to 6 centimeim below the kiwrst por 
tvon of the thvnmi as a discrete well encap- 
sulated mass measuring of* bj 8 in 4 emit 
meters. On cut lection the surface had a soft 
lirownuh appearance with considerable fat 
tissue scattered uniformly throughout the trs- 
toc. Numerous Urge dilated blood \r*»eU 
could be seen just beneath the capsule At 
the lower pole there were a small cystic areas 
from which light yellowish fluid could lie 
expressed The microscopic structure of the 
tumor was that of large irregular areas of cell 
proliferation of the reticulum cell type The 
cells varied great!) in alrr with prominent 
nucleoli but no mitotic figures Scattered 
throughout the tumor acre diffuse collections 
of thymocytes. Dr Robert 1 Moorhead 
pathologist, was of the opinion that the tumor 
was benign and could be classified onh as a 
thymoma. 

In Case 3 the histoo of a long rrrmsuon 
was more suggestive of a hyperplasia of tbe 
thvmus rather than an actual tumor The 
specimen removed consisted of a mass of tUsuc 
measuring 6.5 bv 3 centimeter* weighing 10 
grams and was well encapsulated. Upon cut 
section tbe central portion of the surface had a 
sclerotic cystic appearance Microsctpieafl 
tbe tissue studies rrvrabt! normal thvmic tis- 
me composed oi thiTnocrtes and reticular 


ctik. HasuD » corpuscle* were mnneron 
The striking feature was a large fihrotic irn 
which presented some arras oi necrosis. The 
pathological diagnosis was incomplete in rela- 
tion of tbe them in. 

stnnmt 

A summon of the literature on the value U 
surgery in proved cases of rnrastbema gram' 
has been given approximate!' 50 peT cent oi 
these patients have shown improvement T 
the literature have been added 3 caws In 
which improvement was noted in 1 and bo 
improvement in the 3 others We agree with 
previous authors on the subject that the rtia 
t Kinship of tbe thvmus to mvasthenli gnri 
will be more ckariy determined after cartful 
com la bon of the dmi mi findings pathokri 
cal change* in the gland and trie pent open 
thr remits In a larger group of patient ovir 
a period of several \ arx 
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THE RAPID IDENTIFICATION OF THE CLOSTRIDIUM 
WELCHII IN ACCIDENTAL WOUNDS 

W A ALTEMEIER, M D , FACS, Cincinnati, Ohio 


G AS gangrene and tetanus are the most 
dreaded infections complicating fresh 
’ accidental wounds The latter has been 
■ successfully controlled by the prophy- 
lactic use of tetanus antitoxin, and the use of 
toxoid gives additional promise For several 
reasons the use of gas gangrene antitoxin has not 
been as effective, and merely its use will not 
prevent gas gangrene 

Gas gangrene is feared so much as a wound 
complication principally because it is not recog- 
nized until the lesion is far advanced The wounds 
in which gas gangrene is prone to develop are ex- 
tensive ones, and their treatment requires the use 
of large dressings, casts, or splints These cover- 
ings make observations indirect and deductions 
difficult and uncertain as to the progress of events 
within the wound Gas gangrene may develop 
insidiously beneath the cast and mav not be recog- 
nized until 48 to 72 hours have elapsed Once the 
lesion is sufficiently established to permit a diag- 
nosis from the clinical appearance of the wound, 
a far advanced and often irreversible process is 
present Such delay is costly and results in exten- 
sive incisions, unnecessary amputations, and even 
death For these reasons, we have attempted to 
formulate some plan of management of wounds 
contaminated with gas bacilli which will prevent 
delayed diagnosis and its tragic consequences 
Gas gangrene is a clinical entity of multiple 
bacterial etiology A great variety of gas-produc- 
mg anaerobic bacteria, chiefly the Clostridium 
wclchn, Clostridium sporogenes, Vibrion septique, 
Clostridium oedematiens and Clostridium his- 
toly ticus, have been repeatedlv found in associa- 
tion with this condition The individual case 
usualh presents a mixed bacterial flora of aerobes 
as well as anaerobes The fact remains, however, 
that the Clostridium xvelchn is the principal cause 
of gas gangrene and is present either alone or in 
association with other gas producing anaerobes 
It was found in 72 to 80 per cent of the cases of 
gas gangrene studied (3) in the World War and 
lias since been consistentlx found in cixilian cases 
in this countrx In the present war, the Clostri- 
dium oedematiens has been found in association 

1 Department of Surjtco of the llnncmtj of Cincin 

nati College of Medicine and the Cincinnati General Hospital 


with gas gangrene on some battlefields, but the 
Clostridium welchn continues to play an im- 
port etiological r 61 e 

The number of gas bacilli contaminating a 
wound conceivably mav be small Diagnostic 
smears usually are of little x'alue, particularly if 
they are taken in less than 12 hours after receipt 
of the injury or if bleeding is present The results 
of anaerobic culture of material swabbed from 
fresh contaminated wounds are not as accurate as 
those of tissue ddbrided from the wound Careful 
anaerobic cultures will demonstrate the presence 
of the Clostridium welchn or other gas gangrene 
producing bacteria, but such anaerobic analysis is 
of no immediate value to the surgeon because of 
the specialized technique required and the long 
time consumed by such examinations A means 
of rapid cultivation and simple identification of 
the Clostridium welchn in tissue debrided from 
wounds should be of considerable value to the 
surgeon 

The most characteristic known cultural pecu- 
liarity of the gas bacillus is its stormy fermenta- 
tion of milk in 18 to 48 hours under anaerobic 
conditions (2) Using representative strains of 
Clostridium welchn which xve isolated from ac- 
cidental wounds, we have studied this reaction as 



Fig 1 Showing typical storm> fermentation reaction 
de\ eloping within 7 to 7 y? hours from culture of con 
tammated muscle, debnded from experimental wounds 
Senes Mil, March 6, 1941 Bacillus wrelchn Dilutions 
lo-l, dose, 05 cubic centimeter Wounds excised in 2 
hours 
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diameter nod one a segment of » circle 5 inches 
in diameter \ small projection nea tKe base of 
the Lnorietl handle nurt the position of the 
needle a ejr The shaft of the needle la rigid 
measuring 2 inches in length and i ibthbs 1 jaod 
of an inch in character and b abruptly pointed t 
minimize Injurs t parenchsmsal Wood T**ef*. A 
•lot on the concave margin of the needle i/i6th 
of an inch from the Up b of *och aTber aa t ac 
cure and withdraw a strand of N 1 chromic 
catgut. 

The saturing technique is eilTlualrated in the 
draw mg (Fig ) An ppropriatth duped needle 
i Inserted at one end of and dear to, the piresv- 
chsinat incision. The needle b throat from capsule 
nto pehi n closing nepfirotom} incision* (or 
through capsule of the opposite aide of the Udney 
in partial nephrectomj aa in the iDustratloed 
Orwe end of a foD leogth of \ 1 chromic catgut b 

placed n the needle a slot In mean* of a Imtnre 
carrier ndwlthdrawn. The oerdle it then Jrnfhr 
Is reintroduced to 1 5 centimeter* i rther along 
tte edge of the Incision, The approximate jonc 
t*on of the first and aecond quarter-length* of the 
rotuie b secured in the oeedk a alot and with- 
drawn. The resulting loop itsaboequrntlj livided 
provsdlng the first quarter length of the suture is 
ligature for the first centimeter of the parenchv 
mai motion. Additional coasenlent length* of the 
Wture arc alnuDarir nfjerd every 1 to 5 centi- 
meters vi as t tnchxle the more cut edge of Ud- 
nn i aocceorre ligatures Additional length* of 
catgut re used, 1/ necea»aiy 
"ndi technique of wind g present feseral ad- 
vantage!- It ta pruaJWe t place the ligating su- 


ture* \m accurate^. and closes t the cot edge U 
the Urines than b possible sith the «**»! cuntd 
needle. Tab ret luce* the amount of renal tm* 
dr*t re> s ed bs Ischemia Technical! U* saicnrg 
can be accomplished more rapwflj and eaaO) tka 
b prwaible sbeo either it night or cursed pettfr* 
slth suture* attached are rmplmed, a* do futim 
hat e to be introduced from the deep less aerreo- 
bleauriaceof tbeVldoes Furthermore, hrnvnlin 
should be absolute aa the adjacent limbs if the 
sufrrsah ligature* are In appo* 5 i«oa and the rs- 
tlretr oi the parmcbsmal indsioo is of netrwrt) 
included in the iw of natures. 

The airtight oeedk b u*aaflv emptesed 
suturing aa It permlta the most rapid arid sertrate 
placement of future*- The cursed need lei art avd 
then, because of hm tat loo of exposure one rod 
of the parent h\ma II nebion bnoteaail accrWUr 
t the straight needle If a edge-duped or 
cursed resection of ne pole of the Udner is per 
formed, one of the cun ml needle* mas aW 
placement ! the suture* closer t the art cd^e ri 
the Udner and thu be preferable t the straight 
one 

Although ongmalh designed foe me fa the k 
taring technique herd described the needles mar 
be used for placing almost ins Interrupted or coo- 
tfouousaut re rn the rnal parenchyma hen the 
esuai method of suturing is difficult because b 
kck nf erpearare. 
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method simple, convenient, efhcicnt, and practical 
for this purpose \\ ith our present technique of 
media preparation and anaerobic cultivation, a 
t\ pical storm) fermentation is produced m 4 to 10 
hours, depending upon the inoculated dose of 
Clostridium welchn, as compared to iS to 4S hours 
when autoclaved or desiccated litmus milk was 
used 

A scries of controlled experiments were then 
conducted in guinea pigs Under the strictest 
aseptic conditions, 58 wounds 1 centimeter in 
length VrCre made through the skin and muscle of 
the medial thigh or paraspmal region of guinea 
pigs The exposed muscle in each wound was 
then crushed exactly 10 times with a hemostat to 
devitalise that tissue Into each wound was 
placed o 5 cubic centimeter of a saline dilution up 
to 10 7 of an r8 to 24 hour brain broth culture 
containing a known number of living Clostridia 
welchn Ihis number was determined bv plating 
and incubating for 72 hours o 5 cubic centimeter 
of the same diluted suspension at the time of the 
inoculation of the wound The number of viable 
gas bacilli introduced into these wounds varied 
between 3 to 120 The wounds were then closed 
In approximation of the skin edges w ith fine black 
silk sutures After intervals of 1 to 5 hours the 
wounds were excised and all ddbnded tissue was 
placed into the preheated and cooled milk medium 
and incubated anacrobicallx Tvpical storm) 
fermentation occurred promplh m 4 to 10 hours 
exen when as few as 3 lmng gas bacilli were 
originall) inoculated into the wound (Fig 1) 
Iwentt -eight controls made under identical 
conditions excepting the inoculation with Clostri- 
dium v, clclui, ail gave negatne reactions except 1 
when the evened tissue was introduced into the 
milk In spite of our precautions, the 1 control 
wound became cross contaminated bx Clostri- 
dium w clclui from the guinea pig’s hair and skin 
Unless each wound was made with the strictest 
aseptic technique and carcfullx controlled, false 
results w ere obtained The hair, skin, and feces of 
the gumei pig normallx contain Clostridium 
w clclui, and wounds made xvithout aseptic pre- 
c lutions inxanablx became cross-contaminated 
In our prchminan experiments consisting of 62 
wounds not made under aseptic conditions, xxc 
had leirned that a positive stormx fermentation 
ri action was given both bx the wounds wc 
inoculated and bx the controls 
When dchridcd muscle contaminated with 
Clostridium xxclchu is incubated anacrobicallx in 
this medium the reaction is \cn tvpieal (Fig r) 
\cti\i gas formation max be observed carlx 
sometimes x uhin 2 or x hours due 10 the rapid 


fermentation of the lactose As the gas formation 
becomes more intense, coagulation of the milk 
occurs The coagulum rapidlx becomes con- 
tracted and riddled with holes b\ the gas, and 
within 5 to 10 hours there is complete separation 
of dot from whey The differential characteristic 
of the reaction is the irregular shrunken coagulum 
which is floating on top of, or adherent to, the side 
of the culture tube above the level of the clear 
whe) The whey has the offensive odor of butyric 
acid and shows marked hemolysis of the blood 
introduced along xxnth the ddbnded muscle Such 
a reaction controlled b) the examination of hang- 
ing drop and stained smear preparations, we be- 
lieve to be indicative of the presence of Clostn- 
dium welchn 

A stud) of other bacteria isolated bx us during 
the past tears from contaminated wounds has 
failed to show an) bactenum, either aerobic or 
anaerobic, which gives an identical reaction 
(Figs 2, 3, 4) 

While this reaction is txqncal of Clostridium 
welchu, some strains of Clostridium butyncum or 
Clostndium multifermenlans may approach or 
almost equal it m mtensit) To find cither of 
these bactena in a wmund would be unhkelx , and 
we have found no report of their presence in 
wounds However, if an examination of a stained 
smear and hanging drop of the xvhc) at the height 
of the reaction shoxvs the predominant micro- 
organism to be a gram positix c nonmotilc bacillus, 
the presence of Clostndium welchn is established 
since the Clostndium butyncum and Clostndium 
multifermcntans are both motile 

It is true that the active gas-producing aerobes, 
Bacillus cob, and Acrobactcr acrogencs, max pro- 
duce actix c fermentation and coagulation of milk, 
but the reaction is casilx distinguished from that 
of Clostndium welchn It is much slower, and if 
it does become sufficientlx strong to cause separa- 
tion of the coagulum and whex , the loose coag- 
ulum settles to the bottom of the culture tube and 
is cox ered with whex not having the offensix e odor 
of bulxnc acid \11 of the strains of Clostndium 
welchn isolated from human wounds gave typical 
and rapid stormx fermentation reactions in the 
milk medium 

During the past 2 7 ' xcars we have u=ed tins 
method succcssfullx at the Cincinnati General 
Hospital for the rapid detection of the presence or 
absence of Clostndium welchn in oxer 600 con- 
taminated and infected accidental v ounds and it 
Ins been of value m the carlx diagnosis of gas 
gangrene while the infection is still m the in 
cipicnt or loeali7ed stage fTig 5) Wlicnex cr the 
gas bacillus is detected m tis-ue dtbndcd lrom i 




MARCH FRACTURES OF THE TIBIA AND FEMUR 

SAMUEL E PROCTOR, M D , F \ C S , Lieutenant Colonel, M C , A U S , Baltimore, Maryland 
THOMAS A CAMPBELL, M D , M A C R , Major, M C , A U S , Philadelphia, Pennsylvania 
MARTIN DOBELLE, M D , Lieutenant, M C , A U S , Pittsfield, Massachusetts 


D URING combat and especially dur- 
ing basic training periods, the inci- 
dence of march fracture 1 has be- 
come a rather significant entity As 
one reviews the literature, there is little doubt 
that no bone of the lower extremity is exempt 
from this type of injury 

An excess of current literature can be found 
covering march fractures of the foot, however, 
reports of tibial and femoral march fractures 
are in the minority Our purpose in this report 
is to present the clinical, laboratory, and roent- 
genological aspects of 7 tibial march fractures 
and 1 femoral march fracture encountered in a 
3 month period at the Station Hospital, Camp 
Reynolds, Greenville, Pennsylvania It is in- 
teresting to note that this senes includes the 
fourth reported case of an identical bilateral 
march fracture of the tibiae (6) 

The necessity of universal recognition of 
tibial and femoral march fractures can be 
readily appreciated when one realizes the vari- 
ous misdiagnoses which are often “tagged” to 
this condition The most common misdiag- 
noses are Garrd’s sclerosing osteomyelitis, 
penostitis, osteogenic sarcoma, bone syphilis, 
and tuberculosis of bone Pfahler reported 
one insufficiency fracture of the tibia and in- 
cluded 2 similar cases presented by Hanson 
which were primarily misdiagnosed as osteo- 
genic sarcoma We should heed his warning 
as to the danger of such a diagnosis Roberts 
and Voight reported a senes of 15 cases of so 
called “pseudo-fractures” of the femur in chil- 
dren between the ages of 4 and 16 years which 
included 3 cases reported by Weaver and 
Trancisco These authors concluded that they 
were dealing with a nonsuppurative form of 

Irom the Surpcal Service \ Raj Section and Orthopedic 
Section Station Hospital Camp Remolds Greenville l’ennjvl 
v anla 

‘Synonyms are shovclex s creeping eihaostfon iniufiroency, over 
load or spontaneous fractures (b) DeutscMander s krantkal Slarech 
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osteomyelitis and proposed it as a new entity 
In the light of our present knowledge, how- 
ever, we are inclined to believe that what 
they have described are typical march frac- 
tures of the femur 

Complete chmcal digestion of our 7 cases of 
tibial march fractures evolved the following 
significant findings 

1 Body type and age incidence Patient was 
usually of the tall, fair, Nordic type The age 
average was 19 years and 8 months, the young- 
est being 19 and the oldest 22 

2 Mode of onset The mode of onset in 
every instance was sudden pam in the upper 
tibia followed by lameness These symptoms 
always occurred dunng exercise such as sus- 
tained marching, double timing, or obstacle 
course running 

3 Laboratory findings The basal metabolic 
rates and blood counts in each case were within 
the accepted normal range The serum phos- 
phatase was wnthin the upper limits of normal 
The serum calcium was consistentlv low and 
the serum phosphorus slightly elevated B lo od 
Kahn tests were negative 

4 Roentgenological aspects The roentgeno- 
logical aspect of tibial march fractures can be 
best outlined by indicating the constant find- 
ings that are seen on the serial roentgeno- 
grams The diagrams in Figure 1, composites 
of our senes of 7 tibial march fractures, clearly 
illustrate the stages w r hich are present m these 
cases Figure 2 illustrates the late 3d stage 
illustrated m these diagrams 

TREATMENT 

Therapy consisted chiefly of palhativ e phys- 
iotherapy and cessation of all forms of forced 
exercise such as dnlls, hikes and obstacle 
course runs Immobilizing casts were not ap- 
plied to the affected lower extremity, and the 
patient was not hospitalized Calcium ther- 
api was not used in our cases 
4*5 
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traumatic wound, the patient U placed trader 
dose observation for the drxelopraent of l be 
earliest symptoms of pi gangrene Roentgen 
oambatloos (i) for pas In the soft thanes are 
done at the slightest suspicion of trouble. Serial 
films taken at a to 4 hour intervals aid in tbe 
differentia tioo of gi due to mechanical causes 
from that due to the gat badlhts. If the gas in- 
creases in amount or present* a linear spread, a 
diagnosis of ps gangrene can be made. In this 
manner a diagnosis of Inaplent or eari) gas 
bacillus Infection can be made long before one ts 
possible by tbe d ideal findings a lore permitting 
eariv and effective surgical treatment 

BtnnuxT 

Tbe storrm fermentation of milk has been 
studied and found to be specific for tbe Ckrrtn- 
dium welchfi when coo trolled bv tbe examination 
of banging drop and stained smear preparations 
of the whey \\e hast been able to I n c r e a se tbe 
speed and intensity of tbb reaction to soch an 
extent that a t epical reactioa srffl occur irithin 5 
to 10 hour* or lew. 

The iwdni found to be moat satisfactory for 
this purpose can be made as follows 

\ good grade of fresh pasteurized milk, ts boded 
for s minutes and allowed to cool in a refrigerator 
for 8 to 1 hour*. Tbe supernatant cream Is re 


moved bv siphorage and the retnalnmg ruBV. , 
placed bt culture l bex,6t 1 culae cervtWirx 
per tube being axed. *'terili/atino b creep 1 M 
in beating tbe mAh h drv oxen on j mete*, 
da vs 1 1 ro degree* C for jo minute* Irxbnion, 
strip* of tove pipe Iron, and enrich tngpjbnjvn 
are n t o*ed_ The tube* of media are kept fa c* 

refrigerator clo*e t the opera l fug room so that 
tbex are readily available at tbe time of opmti 
The poatlbfHties of the st or m r fermeuti tea d 
milk as a means of quick and accurate detente 
of Oostridtum wekhli b fresh accidental woaah 
have been explored. Hhen plem cf md 
dfbrided from contaminated experimental braai 
aocrads were placed b tul table merfia, a tvpia' 
reactioa occurred b 5 to boon. Tbe raeihal 
is described has been ancceWnDy u*ed hr ox to 
detect accurate!) and quick! the prexenre of the 
gas badTbs b contaminated or bfrcteil lcrkVitd 
wounds and to aid fa the eari dlrgnow srd 
treatment of gas gangrene 
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MARCH FRACTURES OF TIBIA AND FEMUR 


4i7 



Fig 2 1 Case 2 a, Roentgenograms taken on June 16, 1943 demonstrated parallel 
cortical callus of a slight degree, which could have been misinterpreted as an early 
Ewing’s tumor b, The film records of August 30, 1943 showed a marked degress of 
callus and bone condensation This had the appearance of sclerosing osteomyelitis 

1 The roeatnenoEnim! reproduced in this paper were made in the photographic department at the U S 
Army Medical Museum Washington D C The negatne numbers are 76533 76337 76538 76530 
76531 76533 

visible on early roentgenograms and the x-ray diag- 
nosis of a march fracture cannot be made until a 
subsequent roentgenogram reveals a slight degree of 
periosteal callus ) 

Patient continued to have pain in the lower left 
thigh upon his arrival at Camp Reynolds, Pennsyl- 
vania, on June 16, 1943 Roentgenograms of the 
left femur taken on that day and on August 20, 1943, 
are presented m Figure 2 The x-ray diagnosis of a 
left femoral march fracture was rendered 

This patient was placed on limited duty immedi- 
ately and received palliative physiotherapy He was 
srmptom free b\ the end of July and was placed on 
full dut\ 

SUMMARY 

1 A series of 7 tibial march fractures and 1 
femoral march fracture are reported 

2 As far as we could determine from pe- 
rusal of the literature our case of a bilateral 
march fracture of the tibiae was the fourth of 
its hind to be reported More of these cases 
would be discovered, we believe, if compari- 
son roentgenograms of both tibiae in sus- 
pected march fractures were made 

3 The site of fracture, symptoms, and lab- 
oratory" findings were found to be constant 

4 The application of stage x-ray criteria 
would prevent unwarranted misdiagnoses 
such as Garre’s sclerosing osteomyelitis, pen 

Its Ukeness to an osteogenic sarcoma is striking ostitis, osteogenic sarcoma, Ewing’s sarcoma, 


in the lower left thigh on May 19, 1943, while march 
mg during training maneuvers in Texas This pain 
became progressively worse and on the following day 
he was unable to get out of bed He was excused 
from all activity during the next 3 days 

Roentgenograms of the left femur, which were 
taken upon return to his regular station in Texas, 
were declared negative (It may be stressed at this 
point that these micro fractures are not always 



Fig 3 Roentgenograms illustrating a tibial inarch 
fracture in the late third stage Note the cortical callus and 
the bone condensation along the radiolucent fracture line 
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THE UraiAXTCS OT MARCH ERACTCRE 
rORlMTIO'f 

Ingersoll, In hb excellent paper Ice 
Skater s Fracture a Form of Fatigue Frac 
tore (fatigue fracture* of the lower fibula) 
pointed out that a rhythmical mechanical *trr» 
•t the point of greatest bone bending was tbe 
salient factor In tbe product loo of this type of 
fracture In reference to fatigue fracture* 
(march fracture*) be atated It ha* been 
shown that auch lesion* tend to occur at tbe 
rite of great at bending of bone and thb b 
determined b} tbe force* acting upon It. In 
summarising thb type of fracture Ingeraod 
reiterated Ice skater ■ fracture belongs In 
the group of fracture* occurring Insensibly In 
seemingly normal bone* and resulting from 
tbe iummation of micro trauma* due to re 
pouted mechanical Injury ” These principles 
of IngeraoU can be aptly applied to the me- 
chanics of tibia! and femoral march fracture 
formation. Tbe rhrthmlad mechanical itrai 
was tbe alternate thruit of the body weight 
down each leg during each step The tibia and 
tbe femur were rhythmically bent anteroiater 
atlv with each step and the mlcrotraoma* oc 
curred at tbe rite* of greatest bone bending 
which In thb Instance wa* at the upper shaft 
of the tibia and tbe lower shaft of the femur 
When tbe saturation point of ml cm trauma* 
was reached usually after sustained marches, 


a complete fracture In the tlbu or fewer 
occurred 


REPORT Or CASE* 

Cast i L. AL, t» o years, i* sir cadet »t W 


that oc July j hmj, daring a t mile trot bs expert- 
enced skaropab in tt* upper left leg wbki hear* 
woo* tbt foflowfag morning r»m eocthned fa li» 
locatloo bet th# cadet cootureed bis duties- Vtenl 
day* hter h* experienced pab lo th* upper right hj 
after »oo yard run at moderate sperti. 

Roentgenogram* tai*a oc Jaljr j. WJ. demon- 
strated lUgfit degrre of perloateai olQjsi at the 
medial cortex of both tibiae aboat ceodmetiTi 
down from the knee join L Carefml scrutlnT of these 
nwntgesogrami rtrtried fin* trentreree foettrt 
fine* extending throogfi tbe foil thickness cf htrir 
tibiae t tb* tord of th* aflat. Tb* ddjr'odi «f 
bilateral HbtU march 1 rad am wu rendered r rithe 
patient w» placed oc a restricted exercbe ngmta 
pto pallia lire fhysvAbmpr *erial rrectjr»- 
pimi taken t weekly kiterral* rereaW bealm* a 
tb* lactam •filch cvnformtil to tbe aug« i 118 *" 
Hated b Figure 

On October * uwJ. that patient was TJT- 
tomatic and cotnplet* beaEng cf tbe Irerfnres bxl 
taken place. Full dotr was pemftted at tfio tw* 

Labor* tore findings were cocdstent with tbo*e 
described In tbe c Tm ical dbourioo. 

Ca« J C. ge o rrere b/antryman, « 
first wen b the ortboped’.c cLmlc at Camp R r p >r *J' 
Penasjlranla mIm 6, 104J. 
jh ermTpJsfnfng of doE pain b the lower left taia 3 
11 Stated that be erperieneed a aodlen harp r 8 - 



VARIATIONS OF THE FEMALE SACRUM 
Their Significance in Continuous Cauda] Anesthesia 
MlLDRhO TROTTFR, I’ll 1) , and GORDONS I LIT !• RMAN, M I) , St I ouis, Missouri 


T HE ingenious method of continuous 
caudal anesthesia ms introduced into 
the held of obstetrics In Hingson and 
Edwards in Januarx, 1942 (4) Since 
this date numerous reports have acclaimed its 
success, and cumulative experience would seem 
to indicate that this procedure constitutes a ven 
definite advancement m the management of labor 
and deliverx (2) The administration of con- 
tinuous caudal anesthesin may present at least 
one technical difficulty the insertion of a malle- 
able needle through the sacral hiatus into the 
sacral canal The increasing application of this 
method of anesthesia, both in obstetrics and in 
general surgical procedures, makes it exceedinglx 
important for the clinician to ha\c a working 
knowledge of the anatomical conformation and of 
the more common structural modifications of 
the sacrum in its mid-dorsal region and espcciall) 
of the sacral hiatus 

It is the purpose of this paper to record and 
depict certain anatomical features and structural 
variations of the female sacrum, not onlx that 
some of the isolated past failures m the adminis- 
tration of continuous caudal anesthesia may be 
explained but more particularly that the) maj be 
prevented in the future Observations and meas- 
urements were made on the sacra of 674 white 
and negro females Of the bones studied 328 are 
a part of the Terry Anatomical Collection (Wash- 
ington University) and 346 a part of the Todd 
Anatomical Collection (Western Reserve Uni- 
versity) 1 whose means of documentation and 
method of preparation have been described (1,8) 

OBSERVATIONS 

The hiatus canalis sacralis may be defined as 
the termination of the sacral canal It lies be- 
tween the sacral cornua where the laminae of the 
fourth and fifth sacral vertebrae are incomplete 
Thus, in viewing the sacral hiatus from its dorsal 
aspect it presents usually a somewhat triangular 
outline with the apex extending cephalad to the 

I rom the Department of Anatom} and the Department of 
Surgery Washington University School of Mcdianc. 

Aided by a grant from the U S Public Health Service. 

Dr NormandL Hoerr professorof anatom} Western Rcscrv e 
University kindly granted us the privilege of using the Todd 
skeletal collection. 


lex el of the lower third of the bodx of the fourth 
sacral xertebra and the base caudad to the level 
of the middle of the bod) of the fifth sacral xerte- 
bra Ilowcxer, the hiatus of t lie sacral canal is 
variable in extent and form 

Certain dimensions obtained on the present 
senes serxe to proxide a concept of the general 
configuration of the hiatus The mean xxidth of 
the base of the hiatus of the sacral canal is 16 
millimeters There is a range from 7 millimeters 
to 2S millimeters or a total variation of 21 milli- 
meters Ihe length of the hiatus from the base 
to the apex has a mean of 19 millimeters and 
x'lries from o millimeters to 66 millimeters A 
sacrum with a txpical hiatus canalis sacralis is 
shoxxn in Tigure 1a 

The anteroposterior diameter of the sacral 
canal at the lex cl of the apex of the hiatus is on 
the axcrage 53 millimeters xxith a range from 
o millimeters to 16 millimeters In 5 5 per cent 
of the senes this diameter was 2 millimeters or 
less (compare Tigs ib and 10b) 

The apex of the hiatus is classically described 
as occurring at the level of the lower third of the 
bod) of the fourth sacral x’crtebra In this series, 
however, it is located at this level in only 35 per 
cent In 20 per cent of the cases the apex is found 
at various points below this region and in the 
extreme cases extends as far cnudally as the lower 
border of the body of the fifth sacral vertebra 
In the remaining 45 per cent the apex lies at 
planes cephalad to the low er third of the body of 
the fourth sacral vertebra, the highest level is at 
the lower third of the body of the second sacral 
x'ertebra or at the union of the bodies of the 
second and third sacral vertebrae (Fig 2) 

Variations in the structure of the dorsal wall 
of the sacral canal arc numerous It may be open 
throughout its entire length and 2 examples of 
that type are found in the Western Reserve Uni- 
versity series However, sacra are frequently 
seen in which the superior extent of the dorsal 
wall of the canal does not extend cephalad as far 
as the level of the inferior border of the body of 
the first sacral vertebra This results in an in- 
creased distance betxveen the laminae of the fifth 
lumbar and the bony dorsal wall of the sacral 
canal and a reduced distance between the supe- 
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booe ayphitU of the tibia, and tabcTcuknU 
of bone. 

5 Tbe me ch a ni cs produdtrf these type* nf 
march fracture* are diicussed 
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Fig 3 WU Saa A long hiatus, an aperture between 
the laminae of the first and second sacral vertebrae, and 
low l>mg laminae of the first sacral vertebra 

dorsal wall of the sacral canal interiorly (Fig 9a), 
the lumen is unaffected (Fig 9b) but the normally 
palpable landmarks are masked This variation 
is pronounced in onl\ one bone of the series 

DISCUSSION 

In order to provide a basis for certain deduc- 
tions which mav be drawn from the main ana- 
tomical features and structural variations that 
have been described, it is advantageous to review 
the configuration of the average hiatus of the 
sacral canal (Tig 1) Among the 674 female 
sacra considered the t) pical hiatus canahs 
sacralis is 16 millimeters wade at the base and has 
a height of 19 millimeters, the ape\ lies at the 
level of the lower one-third of the bod\ of the 
fourth sacral vertebra Of these features the one 
most pertinent to the problem of caudal anes- 
thesia is the height of the hiatus, this is obvioush 
the determining factor of the level of the apex in 
relation to the bodies of the vertebrae A long 
hiatus essentiallv reduces the distance between 
its apex and the inferior limit of the subarachnoid 
space (Tigs 2, 3, and 6) Like dimensions mav be 
found in hiatuses of varied contour Thompson, 
in a paper entitled, “ \n Anatomical and 
L\|iennicntal Sludv of Sacral \nesthesia ’ in- 
cluded photographs depicting the various shapes 
of the hiatus— triangular, horseshoe, curve 
irregular, and staple— which lie encountered in 3S 
sacra present in the anatomical laboratorv of the 
Umvcrsitv of Texas at the time of his studv The 





Tig 4 W U 562 Deficient development of the laminae 
and spines of the first and second sacral vertebrae 

sacra of the present senes also present a variety 
of contours but no variation in outline was en- 
countered which could be construed as important 
in the technique of continuous caudal anesthesia 
Although the sacral hiatus may varv in extent 
and form without obstructing the entrance of a 
needle, the anteroposterior diameter of the sacral 



Tig $ WU 1160 Bilateral apertures in dorsal wall of 
sacral canal 
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rloc limit of tbe dorsal will of the carta] and It* 
hiatus Such a condition ma\ be the remit of 
km dying laminae of th first ncrat Titebra 
(Fig 3) or of deficient development cf the 
laminae of the first or even of several of the supe- 
rlor seem) -ert brae (FIs 4) In some cases the 
dorsal wall of the sacniJ canal presents a defi- 
oeoo sotneabere between its superior and m 
ferior Omits th*s deboeno mi) be unilateral, 
bilateral, or foood in the nueflme or it on be 





FI*, ft V juR- \ lone hlatni k kcitkipt 
rtachrs tbs In d erf tbe tnko of tk bocks W Ik ird 
and third sacra! mlcbrse 


seriated as a result of deficiency of tarioprent 
and subsequent aDmo of the Laminae and rpm 
of adjacent TTtebcae (Figs. 356) The At- 
tance 1 oro the aper of the hiatus t soch apotce 
ort I cm -Lying Laminae was noted U h 70 bl!V 
meteT* ox tas io per cent (148 sacra) p 
millinieteTS or less in 10 per cent (69 sacn) «l 
so millimeters or leas in per cent (ij sacra) 
The I men of the sacral canal or the knt» 
itself may be obliterated or partraD) UocW br 
t least two types of ariatwr wiudi ate tf *F 
posit character One type gives the appira** 
of t ansvene fold b the dorsal wall of the ciaJ 
and is aasodaled with for* aid project fc* * 
tbe bodv of the ert ebra just cephalad t tbeleni 
of the c esuraes a t on (Fig 7) This coodrtl* iat>« 
doraol wall may and usually does comptwh 
obi it era t the lumen of tbe canal abere H taran 
Ten sacra of this seraes present wet a faM * 
compression 1117 (t extend* betaeen the ttxsoi 
parr of posterior sacral foramina od In tbe re- 
mainder t lies betaeen tbe third pair of po'tr- 
nor sacral foramina. Tbe second type d ra*^ 
lion is the result of LncL. ard or dorsdru'J 
projection of the bod) of ertebra fart U* 
sacral hiatus or canal (Fig S) It arafle «*<£*• 
either in mariedl) curved i*crem and tbeFmjrt 
lion l» constituent of the cone or » 
sacrum *rth tbe first coccygeal ertetri fused 11 

an angle ppruadung 90 defree*. , 

Lastly there tm> be nrrwnt an otcTgros'tA 
bone o&l terat ng the fiat os and extending ttr 
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Fig 9 W U 1078 a, Bony overgrowth obliterating the 
hiatus and extending the dorsal u all of the canal caudally 
b, Anteroposterior diameter of the sacral canal unaffected 
by the bony overgrowth 

19 gauge needle the hiatus may be completely 
blocked or so reduced as to make the insertion of 
the needle impossible One such example con- 
sists of a dorsal protrusion of the body of a lower 
sacral vertebra into the hiatus or canal (Fig 8) 
Also, there may exist a condition simulating a 
fold which completely occludes the canal (Fig 7) 
Certain features of this latter variation are sug- 
gestive of spondylolisthesis, which is usually 
described as occurring in the lumbar region of the 
column This variation is present m 10 of the 
specimens, a small mcidence, but nevertheless, a 
significant clinical feature when encountered 
The dorsal wall of the sacral canal is not infre- 
quently open to a greater degree than is normall> 
anticipated Several general types of dorsal wall 
agenesis are described in this paper and may be 
listed as superior or inferior laminar deficiencies 



b 

Fig 10WTJ 1526 a, The hiatus canahs sacralis viewed 
dorsally exhibits no unusual features b, The sacral canal 
viewed through the hiatus presents at its caudal hmit an 
anteroposterior diameter of only 1 millimeter 

and unilateral, bilateral, or midhne apertures 
(Figs 3, 4, 5, and 6) “The more common forma- 
tions and anomalies of the sacrum” depicted by 
Southworth, Hingson, and Edwards (7) in a series 
of drawings made from the skeletal collection in 
the Museum of Anatomy at Jefferson Medical 
College present examples of dorsal wall deficien- 
cies Hmgson and Edwards have included similar 
illustrations m their article entitled “Compre- 
hensive Review of Continuous Caudal Analgesia 
for Anesthetists” (6) 

The importance of dorsal wall agenesis is direct- 
ly related to the fact that after the special caudal 
needle pierces the superficial posterior sacro- 
coccygeal ligament it is of necessity “depressed 
almost to a level with the body plane, and its 
pomt directed upward exactly m the midline, 
f ollowing the axis of the canal for a distance of 1 
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>1 tbe lull ol U* •!* «< 'l* tuitm b ol 
mm ta,,on.ncf ta the IKhnkw <d tte ^irnfa- 
ututloo U caudal aDCrthada Indeed, it nn\ be 
the determining factor (or entrance o( a needle 
into the aacral canal alter it ha» pierced tbe »per 
fidal poa tenor merococct geal ligament The 
mean dimeter of thb aperture b S3 mUlimetera 
(Fig ib) In s booe* th doraal nd ventral bony 
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Fie give 1078 a. Bony overgrow th obliterating the 
hiatus and extending the dorsal wall of the canal caudally 
b, Anteroposterior diameter of the sacral canal unaffected 
by the bony overgrow th 



Fig 10WU 1526 a, The hiatus canalis snerahs viewed 
dorsally exhibits no unusual features b, The sacral canal 
viewed through the hiatus presents at its caudal limit an 
anteroposterior diameter of only 1 millimeter 


19 gauge needle the hiatus may be completely 
blocked or so reduced as to make the insertion of 
the needle impossible One such example con- 
sists of a dorsal protrusion of the body of a lower 
sacral vertebra mto the hiatus or canal (Fig 8) 
Also, there may exist a condition simulating a 
fold which completely occludes the canal (Fig 7) 
Certain features of this latter variation are sug- 
gestive of spondylolisthesis, which is usually 
described as occurring m the lumbar region of the 
column This variation is present in 10 of the 
specimens, a small incidence, but nevertheless, a 
significant clinical feature when encountered 
The dorsal wall of the sacral canal is not infre- 
quently open to a greater degree than is normalh 
anticipated Several general types of dorsal wall 
agenesis are described m this paper and may be 
listed as superior or inferior laminar deficiencies 


and unilateral, bilateral, or midline apertures 
(Figs 3, 4, 5, and 6) “The more common forma- 
tions and anomalies of the sacrum” depicted b> 
Southworth, Hingson, and Edwards (7) in a series 
of drawings made from the skeletal collection in 
the Museum of Anatom) at Jefferson Medical 
College present examples of dorsal wall deficien- 
cies Hingson and Edwards have included similar 
illustrations in their article entitled “Compre- 
hensive Review of Continuous Caudal Analgesia 
for Anesthetists” (6) 

The importance of dorsal wall agenesis is direct- 
ly related to the fact that after the special caudal 
needle pierces the superficial posterior sacro- 
coccygeal ligament it is of necessity “depressed 
almost to a level with the body plane, and its 
point directed upward exactly in the rnidlme, 
following the axis of the canal for a distance of W 
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I J Inches (4) The presence oi snv unexpected 
pertnrr rntr permit the point of a docralk 
HiTrftHrKTtrtctocvapethcaicularKithu rrmft 
In the subcutaneous deposition oi the snerthct'tc 
agent (FI*; 6) Since "The needle should be 
lornied » thin the canal foe a distance of a boat 5 
t 7 cm. (3) the distance Irwn the a per oi the 
hiatus canalu sacralis t a superior deheieoev oe 
unilateral, bilateral or mid I m e pert u re b oi 
real clinical significance Thu data nr e Is 7 centi- 
meters or lea* In i per cent of the sacra Included 
In this Study In per ernt oi the sacra this dis- 
tance is 3 crntbnetm or less (Fig 5I 
I the administration of coot nuoos ca dal 
anesthesia "The tip f the coccyx b palpated 
with the middle finger of the left hand and the 
thumb is used to find the U or V shaped notch 
indicating the sacral hiatus between the sacral 
cornua. Tbb b uxunlh bout M or inebes 
irwn tbe tip of the coccyx (5) The d nlmn 
must nevertheless, be well aware of the fact that 
the guiding natosmeal feature* may be cwn- 
(iletelv disguised or alleviated b> boot over 
growths and projections. Tbe sacrum departed 
in Figure 9 well 0 fust rales bow such a growth ma 
t tall) mask tbe hiatus although tbe canal roa> 
be of even grater than average diameter Indeed 
in this case the anteroposterior diameter of the 
canal b 6 mil 11 meters (Fig 9b) 

Numerous other minor ra rut tons might be 
cited which under certain dccumstances could 
coocetvabh Impede tbe Introduction of the 
speaal contbioocs caudal oestbesh needle bit 
the hiatus canal ci sacralb. It has been tbe fair 
pewe of thta paper however t limit the material 
presented and the feature* d 'named t those 
[actors which anatomiculh rid statist call 
seemed t be of special clnucaJ importance and 
thus w rmnt the careful consideration of th 
practicing obstetrician and surgeon 


sr utir 

\aml «i I the at»«om\ rf tbe ra*b<l.m} 
region nf the sacrum nd Ihei dgmhrance hs the 
ad/olnkt ration of ennt nonus caudal oc«lt»Nb 
were studied In series of 674 female bmr* 
t In 41 per cent tbe hbtus canalh ucnJ' 
reached aVvd 00 the sacrum cepfutvl t the 
level of tbe lower third of the body of the f«jnl 
sacral vertebra. Thh condition mhxei the if 
tancr between tbe highest pcwslble pfat W 
entrance of tbe needle tat the canal and tV 
I fmor limit of tbe subarachnoid space 
i In a ner cent deficiencies rusted in tbe 
dorsal wall oi t be sacral canal which wight pern* 
an r-dt of the needle. Tbb would result ia the 
infection of tbe anesthetic agent lnt the sir 
rounding soft thanes. 

j I 5.5 per cent the anteroposterior diameter 
of the sacral canal t tbe level of tbe apes of <1 
hwtns was mUlnDeteTi or lew. Tbe Inserts* 
of h 19 gauge needle tat soefa a ciml 
difficult If not Impcwaible 
4. Other variations inctode obGteratloo if the 
tamen of tbe sacral anal and nailing of tbe pal 
pable landmarks ia tbe region of hs hiatus. 
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THE INCIDENCE OF LIVER STONES ASSOCIATED WITH 
CHOLELITHIASIS AND ITS CLINICAL SIGNIFICANCE 

R RUSSELL BEST, MD.FACS, Omaha, Nebraska 


T HE incidence of cholelithiasis in adults, 
as proved by various autopsy studies 
and examination of cadaver material, is 
probably between 20 and 30 per cent 
Graham, Cole, Copher, and Moore, in their text- 
book concerning the gall bladder, placed the 
figure between 20 and 25 per cent of all adults 
Carter, Greene and Twiss, in a more recent text- 
book, noted a similar figure Mentzer reported 
26 6 per cent in 633 autopsies Hektoen and Ries- 
man found calculi at autopsy in 25 per cent of all 
cadavers after the 60th year Hansen of Norway 
quotes a percentage of 24 7 m 392 autopsies 
The high incidence of common duct stones in 
cases of cholelithiasis has been fully appreciated 
only durmg the last 15 years In the past, con- 
tinued or recurrent biliary' distress following 
cholecystectomy has too frequently been attrib- 
uted to liver dysfunction, hepatitis, cholangitis, 
pancreatitis, or partial injury to the common duct, 
when as a matter of fact it was due to a stone in 
the common duct In 1928, Wilkie emphasized 
the frequency of common duct stones in cases of 
cholelithiasis by reporting 47 patients with stones 
in the common bile duct in a total of 256 operated 
upon for cholelithiasis (18 per cent) This was 
followed in 1930 by Clute’s enlightening and 
interesting report that he had explored the com- 
mon duct in 15 per cent of a series of cases, and 
had found common duct stones in 8 4 per cent In 
another series, he had opened the common duct 
m 35 per cent of the cases, finding that the inci- 
dence of common duct stones increased corres- 
pondingly to 17 9 per cent Lahey reported that 
the common duct was explored in 40 pier cent of a 
senes of patients between 1930 and 1935, and 
stones were found m 18 per cent Crump, in a 
senes of 1000 routine autopsies, reported 325 with 
gallstones, 78 (24 per cent) of these having stones 
in the biliary ducts In my last 100 consecutive 
cholecystectomies, 33 common ducts were opened 
(33 per cent), and common duct stones were found 
in 17 of these (17 per cent) As one analyzes the 
figures of various authors, it would seem that the 
common duct should be explored in 20 to 40 per 
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cent of all cholecystectomies, and that stones will 
be found in about one-half of the ducts opened In 
other words, m 1 of every' 4 or 5 cases of cholelithi- 
asis, stones wall be found in the common duct 
The usual criteria for opening the duct have been 
a history of jaundice, palpable stones in the com- 
mon bile duct, a dilated common duct, a thickened 
common duct wall, small stones in the gall bladder, 
or thickening of the head of the pancreas 
Regardless of how frequently choledochostomies 
are performed or what technique is used, I believe 
that sooner or later every' surgeon will encounter 
1 or more cases in which he feels satisfied in his 
own mind that the common duct has been thor- 
oughly' explored and all stones and ddbns re- 
moved, only to find out later at a necessary 
secondary operation that another stone is present 
There is no doubt that there are elusive stones in 
the common duct, especially' at the lower end 
where at times they seem to seek a small diver- 
ticulum or pocket and avoid the exploring forceps, 
probe, or irrigator Again, stones may form from 
minute particles of d6bris or precipitate m the 
choledochus 

However, I believe that there is another very 
definite source of so called recurrent or remaining 
common duct stones, which, as one peruses the 
literature, he finds is seldom mentioned I refer to 
stones which are present in the liver at the time of 
the original operation and which, for one reason or 
another, become dislodged from the intrahepatic 
ducts following cholecy stectomy, and give rise to 
symptoms It is entirely plausible that some of 
these stones are dislodged by factors associated 
with opening the common duct, such as manipula- 
tion of the duct, changes in intraductal pressure, 
and irrigation of the duct In other instances, it is 
possible that the freeing of the lower end of the 
common duct permits free egress of bile Again, 
the time element may be the only factor 

By examination of the autopsy records of the 
usual hospital— be it a chanty, teaching, pnvate 
or clinic type of institution — one is unable to 
amve at a significant or accurate conclusion as to 
the incidence of liver stones, for, in the routine 
autopsy, examination of the liver consists merely 
of weiglung the organ and descnbmg its appear- 
ance, color, and consistency after 3 or 4 slices are 
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made through lu mbstancv. Until this tnveftiga 
lion irii begun, oo do occasion had I wen the liver 
sliced thin enough that all intrahepatic ducti were 
ooctKrd so that any ttooo rating in a duct ctadd be 
identified. Later however this procedure ra 
carried otrt in 30 cun of cboWithtam, axvi in 1 0/ 
them stoces were found within the intrahepabc 
dotts. 

In T of the*: instances, a middle aged woman 
(ram whoae common duct I had removed a atooe, 

delayed choUngkgram talon Q dajs alter opera- 
tion had t c reated a remaining common dnet atone. 
Following the aecood operation, for removal of 
thi* remaining atooe, the patirtU died. E rami na- 
tion erf the liver by the method here described re 
varied stows in the ducts of the right lobe of the 
brer and J atooe b a dnet of the left lobe. 

Tire other cut vat that of a woman who had 
died of a cardtovajcukr disturbance. Autopay 
revealed many small atooea In the gall bladder and 
a few atooea as well as considerable thick debris in 
the common duct. This patient had given do 
history erf tauwDce bat did have a long histay ol 
severe indigestion and rather sharp upper quad 
rant dutresa. Cartful examination 0/ the brer 
revealed a single stone in a duct of the left lobe 
cf the Gv« 

The finding of Over stones In tbeae cases in a 
poop erf y> cases of cfeoWhhlasit gave an Inci- 
dence of 64 per cent. This stimulated toe to 
attempt to confirm what seemed a fairly high 
toodeoee of Over atone* Altboogb a rather erten- 
shx search was made m the literature for reports 
of liver stones, I hare made no attempt to report 
on the subject 0/ single cases ol liver stone, hot 
have merely attempted to find evidence to support 
n»y own figures on the incidence of such stones 
and to arrive t some definite coodicrion which 
might be of clinical value In the problem of the 


so called recurrent or remaining common hn 
stooe. 

According to Rufanov belated caws cf Em 
stones acre reported In tb® 1 fills and 17th do- 
wries. In iSfij, TbodJcfamn, qootrd br Beer (1' 
stated hi hi* treatise on gaCitoocs that j per ertt 
of aC patients with cholelithiasis had stone* b dx 
bvev CourvolsJer In 1890, collected the caw* fa 
the Dteratuie to that date. 50 in aumbry bet a 
his leegthv dis co s alon of bepatahthlasu did a* 
give the relative frequency In 18^0, Sduoofct 
quoted hr Beer (1) reported that laiahquW 
concretions were present In 9 per cent of Us cases 
However like Thodichutn^ h: drew hh cooctnarel 
from autopsy notes and did not state the tnaber 
of cases be nad as mined. In 1904, Beer (1, j) 
reported In both American and German Etetarire 
his findings erf biliary pathology In jjoaatoptieslo 
whkh the entire Bver dnclal system was careWb 
examined for 1 tones. Of these 150 cases, jr bf 
choletithiasls, 6 with stones in the htrahepanc 
ductal system. In 5 of these cases, the iteoei at 
rather Urge and In the 6th there w«a cotaidenUe 
gravel in the brer ducts. This fires sa bodeatt 
of Ay per cm t of stones within the liver hi curt W 
choSehlhUua. tu t^t v hUyako of Japan reported 
on 8,400 routine autopsies. There rrerjrawr 
of choletithiasls which he examined thoroughly l* 
liver stones. Of these ao hail btraherutic <tort 
tones, an Incidence of 7 7 per cent, Mh sic af- 
fected these cases from j different patisrfopew 
anatomic Institutes. There were tgi cases « 
cholelithiasis from Toll'd 1 1 of them whh ha 
stouts j 5 cases from Kioto bduded 1 Mi Sits 
ttosve jv eases tram Ednschu with 6 cava crfoitr 
stones Rafanor la dJscnstfng this inkfc 
lffyakc, stated that fiver stones a ere more be- 
quent in Japan but It wooM teem lha 
loddence deperaled rather upon the metbri 
Lhovocghncss of the search lor stooes l^' iPfj* 

Hanseoof Norway reported oa to x an toosSe* to 

n; cases erf cholemhiasfs. Careful examlMl**" 
the liver In these cases revealed 7 with ' 1 ° or "* 
the latahepatlc ducts, an b*iteu« <*71 rf 
cent In rojd, Rafanor thoroughly dhOTcdw 
subject of fiver stones b an excellent arikie **& 
as quoted before In this thesis, he *t*ted 
hrpatoUthiasi* was of rare occurrence aaorcjcj 
data from the pathological losthnta N 
but again It most be empharfred J**£*j^T 
of eaaminJng tha brer was prohihfV 

Ifo reviewed considerable Uteratme and, »hhs^ 

be again reported and discussed •* 

cases in addition to 3 cases trf bis » 

circumstances could one arrive at the ™cWenc« 
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article was written with the hope of arriving at 
some conclusion regarding the diagnosis of 
hepatolithiasis, the type of treatment most satis- 
factory, the pathological picture, and to clear up 
some questions on the pathogenesis of gallstone 
disease as a whole 

In an analysis of the figures presented, we find 
that the average incidence of liver stones is 7 4 
per cent (Table I) If we mclude only those figures 
which show the number of cholelithiasis cases with 
the number of cases in which hver stones were 
found, we have a more accurate analysis In 
total, there were 456 cases of cholelithiasis with 
35 cases of hver stone, an incidence of 7 6 per cent 
(Table I) This figure seems rather high for the 
incidence of hver stone in cholelithiasis, but is 
substantiated by the fact that each group of cases 
examined revealed a similar figure 

As to the source of hver stones, it is possible 
they are dislodged from the gall bladder into the 
common duct and then carried into the mtra- 
hepatic ducts, or they may form within the hver 
ducts themselves If stasis, mfectioh, and meta- 
bolic disturbances are considered as etiologic 
factors of stone formation within the gall bladder, 
the fact that fewer stones are found in the liver 
could be based entirely upon the fact that bile 
stasis is less common in the liver than in the gall 
bladder That gallstones may develop in the 
ductal system is somewhat substantiated by the 
fact that Rufanov reports a case described by 
Leopold in which a common duct stone was found 
and removed when there was a congenital absence 
of the gall bladder He refers to a similar case 
reported by Finkelstein, and in this instance the 
common duct stone recurred According to va- 
rious investigators, the composition of stones 
found 111 cholecystolithiasis, choledocholithiasis, 
or hepatolithiasis seems to have the same variation 
as stones from the gall bladder 

Hepatolithiasis may be classified as follows (1) 
isolated stones within the ducts, (2) ducts packed 
with stones, gravel or a pasty, cement-like dfibns, 
(3) stones imbedded in a cavity containing a 
collection of bile or pus, (4) an existing purulent 
cholangitis with multiple small abscesses con- 
taining stones or gra\ el I have seen cases of the 
first 2 types 

Surgical attacks upon liver stones have been 
limited because of the difficulty of diagnosis as 
well as the technical difficulty of the surgical 
approach I have reveiwed many cholangiograms 
but have never seen one revealing a stone within 
the intrahepatic ducts, although I have heard this 
described On a number of occasions, I have felt 
that evidence was sufficient to prove that the 


stones revealed m the common duct by delayed 
cholangiograms following careful choledochostomy 
had their origin in the liver The most significant 
example of this was one of several cases previously 
described (3, 4) in a discussion of nonoperative 
management of remaining common duct stones 
The delayed cholangiogram revealed n common 
duct stones At the time of operation on this thin 
patient, the common duct was easily accessible, it 
had been opened and thoroughly explored but no 
stones were found Upon examination of the cho- 
langiogram on the 8th postoperative day, it could 
only be concluded that this number of stones 
could not have been missed at operation but had 
come down from the hver In the article referred 
to, the 3 day biliarv flush is advocated as a means 
of removing common duct stones and dCbns has 
succeeded in 2 5 'per cent of such cases 

From previous studies on mcreasmg the flow of 
bile and raising intraductal pressure (5), it is 
believed that one can safely assume the same 
measures would flush out stones and dfibris from 
the intrahepatic ducts into the common duct It 
might be suggested that all patients subjected to 
cholecystectomy or any type of biliary tract oper- 
ation should have the following 3-day biliary flush 
several days preceding operation in the hope that 
any intrahepatic stones would be forced into the 
common duct where they would be accessible at 
the time of cholecystectomy Thus a secondary 
operation for a stone which had descended later 
might be avoided 

THREE DAY BILIARY FLUSH REGIMEN 

1st day 

1 Decholm or procholon— 3 tablets 3 times a day and at 
bedtime 

2 Nitroglycerin, grams 1/100, 3 times a day before 
meals 

3 Magnesium sulfate, 2 drams before breakfast 

4. Pure cream, 1 ounce before evening meal and at 
bedtime. 

2nd day 

1 Decholm or procholon — 3 tablets 3 limes a day and 
at bedtime 

2 Atropine, grams i/ioo, dissolved in a little water, 
3 times a day before meals 

3 Magnesium sulfate, 2 drains before breakfast 

4 Pure cream, 1 ounce before evening meal and at 
bedtime 

3rd day 

1 Decholin or procholon— 3 tablets 3 times a day and 
at bedtime 

2 Nitroglycerin, grams 1/100, 3 times a dav before 
meals. 

3 Magnesium sulfate, 2 drams before breakfast 

4. Pure cream, 1 ounce before evenmg meal and at 
bedtime 

Animal investigation has not been carried out 
to prove this supposition, but removal of common 
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duct itoofl and debris bv this raetbod has fre- 
quently been demon# rat ei IAnk the routine 
poatoperatlre uk of ike 3-day bilurv flush tn aJl 
case* d cholecystectomy has certain!' molted fn 
a smaller number of postopenlrre bfharv svo- 
droroe* and Irnds support l the contention that 
the ductal system can be flashed out. Aa a routine 
measure the bOIarv flush rsgi m cn about the 8th 
poatopmU t dar and h repeated i *feli later 

itnouiy 

From tnvrtrtigaUoa and from arxllibie figures. 
It wocVl appear that liver atone* are present In 
anpnmtulelt 7 per cent d II cam of cbofefithi* 
ala, this probnbh being the aoorte 0/ certain 
number d recurrent or renaltung ceKuroan duct 
tone* It bsugRested that tbej-dav biliary fluah 
be given to all rutient* before am biliary tract 
operation in tbe hope oi rtoihirtq these 1J efttooe* 
tnt the eomirwa duct* here the\ «iQ be accoafble 
at ibe first operation, thesebs a -osdmg a *ec«vd 
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FR \CT L RED PEI VIS COMPUCA I ED in GANGRENE 
or EX TREMIT\ -AMPUTATION UNDER 
REFRIGERATION AXES I 1 1 ESI A 

IHRR'Y 1 MOCK MO, l ami I H 1 \NM HIM M I) , Chicago, Illinois 


R \RFIA is the complication of gangrene of 
the lower extremitv following fractures 
of the |>chis mentioned in the litera- 
^ ture on this subject 1 he fact tint one 
of the authors has had the unusual eapenencc of 
helping in the management of a such cases within 
the period of approximates i tear justifies this 
report The additional fact that refrigeration of 
the affected extremities was utilised for a con 
siderablc period pnor to amputations ami that 
cvcntualh the amputations were performed under 
refrigeration anesthesia should arouse further in 
tercst in these 2 cases 

When one considers the intimate relationship 
of the iliac and femoral \csscls to the bones of the 
pelvis it is almost inexplicable tint injuries to 
these \csscls and their branches haxc not been 
noted and reported more frcquentlv '1 lie same is 
true of the large nerve trunks which traverse the 
pelvis, injuries to which arc seldom mentioned in 
the literature Most authors, in dealing w nh com- 
plications associated with fractured jielvcs, dwell 
upon injuries to the bladder, urethra, and rectum 
and their sequelae The fact that the blood ves- 
sels, cspeciallv the smaller branches, arc verv 
frcquentlv injured, is borne out bv the presence of 
hematomas of vamng si^cs within and without 
the fractured pclv is However the collateral cir- 
culation to the lower extremities is so rich about 
the pclvac girdle that rarely docs interference to 
circulation manifest itself bevond a slight pallor 
or numbness in the extremitv Most of us have 
witnessed this phenomena without thinking of or 
fearing gangrene Rut when a large hematoma 
indicative of damage to the branches comprising 
this collateral circulation is combined with throm- 
bosis of the external iliac or femoral arteries, then 
gangrene of a major portion of the lower extrem- 
ity is extremely imminent 
In the first instance, with only pallor and numb 
ness present, one should use every available means 
to conserve the part until the circulation is re- 
established Wheatherthiscanbestbcaccomphshed 
by the time honored methods of wrapping the 
extremitv m cotton-wool and applv ing heat, or b\ 
the newer method of slowing the demands of 


metabolism bv rcfngenting the pirt, will be a 
mooted question until time and c.x)>cncnce have 
proved or disproved the value of the latter meth- 
od When the circulation to the lower extremitv 
is so damaged tint gangrene is inevitable, pre 
vintion of the moist, infected tape of gangrene 
until the line of demarcation is cst iblishcd is our 
chief concern Here refrigeration is far more 
cllicacious Ilian heal Ihc refrigerated cx- 
trenntv, provided refrigeration is adequate, soon 
pisses into a state of hibernation All metabolic 
processes, including t lie demand of the tissues for 
oxvgen and blond supplv, an. in abevancc Ihc 
development of infection and the liquefaction of 
dead tissues with their accompaming toxins arc 
bl ewasc held in abevancc If, ns was true in one of 
our cases, the patient’s gcncnl condition is such 
as to make carlv nmputation inadvisable and 
dangerous, tins period of hibernation can be pro 
longed until the patient s condition w irrants 
amputation 

I ractures of the pelvis, when uncomplicated, 
arc correctlv considered the simplest tv pc of 
major fractures to treat \\ lien complicated thev 
often present the most serious emergence taxing 
the surgeon’s judgment and abilitv to the limit 
and not lnfrcqucntlv end fatallv In some eight 
hundred cases collected from the literature where 
morlalitv rates were mentioned, the latter \nned 
from 8 per cent to 17 7 per cent In 108 cases 
treated in the senior author, from 1022 to 1942, 
9 deaths occurred from complications Three of 
these fractured pelves were associated with skull 
fractures The fact tint the fracture per xc is 
simple to treat must not lull the surgeon into com- 
placency lest one of these serious complications 
be overlooked 

In a review of 5 recent textbooks on fractures, 
all the authors stress the complications of rup- 
tured bladder, urethra, and rectum Most of 
them refer to the possibility of mtra-abdommal 
injuries Scuddcr, and Key' and Conwell each 
mentions the complication of fatal hemorrhage 
from injuries to the great vessels unless these can 
he exposed and ligatcrl Not one of these 5 
authors mentions thrombosis of the external iliac 
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or femoral arteries followed In gxngre rj e and tbe 
poMbnjtr of ampotatlon. 

One c* c* (Tanoehfll) nude » comprehensive 
rrriew of the literature on tbe subject of fr»c 
tmerl pelvb covering the period frotn i!;S to 1943 
aad thereby collect ttl 3, oS cases. In oaly 13 
ca»a were injuries to the external Hbc or femoral 
vessels tjrfntlooetL Three of these were described 
u famratJoru of tbe external Iliac artery 1 u 
brcratloru erf the external iliac vein 1 as a beer* 
(Foe of the femoral vrin 1 as an Injury to the ex 
term! Chac and femoral veswei* loflowed by jan- 
grrtse and ampautloo 3 as a thrombus of tbe 
external fllac artery r of the*e followed by gan- 
grene and amputation j u a thrombus of tbe 
femoral artery and 1 as a gangrene of tbe lower 
ertranln Eight of these rt patients <berf from 
the above complication*. It b noteworthy that In 
3 to* cases collected from tbe Stoat toe only 3 
raws of gangrene of tbe lower extremity were 
listed and In only 1 of these cases woe pat ten t» 
subjected to amputation, with j cJ these re 
corerinjt 

Newel] reports on 4 cases of fractured pelrb, 
of which was complicated bj an Injury t tbe 
external fiiac art err and 1 In tbe fractured bori- 
rontaJ ramus injuring tbe external Iliac artery 
In tbe latter case gangrene developed in the cor 
responding lower extremity nrce*i taring mpo- 
tatsoo above tbe koce. This patient rrcoxxred. 

Lncaa describe* j cases of fractured pelvis, 
srith lacerations of tbe external flbe vem and 
with laceration of tbe external iliac artery All 
<Ded- 

Bacoo describes hemorrhage as occumng In 6 
cases from tearing of the soft parts. One of these 
cases had a laceration of tbe femoral vein the 
patient dying of hemorrhage 

Browne mentions a case m which the fractured 
superior ramus of the pubis bad torn off tbe in- 
ferior epigastric arter. at its origin from the rx 
tern*! Qkc arterr Tbe artrn was ligated but 
death followed 4 hours later from shod. 

Moritz had 1 case in which the femoral vein was 
lacerated b) spicule of booe from tbe pubic 
crest. The vein was repaired br lateral suture 
with ret ox cry of tbe pataent. 

Grandy reports 1 death frotn laceration of the 
external Iliac artery compbcatmg a fractured 
peWs. 

Magruder reports case of oblique fracture oi 
the right bchluxn with overlapping of tbe frag 
menu with fracture through tbe right sacroiliac 
joint Tbe right lower extmnJt became cold 
and terrsatloc was lost There was no pal sat loo 
In tbe femoral, popliteal, or posterior tidal alter 


ha. No operative fntenrcnUcn wn atterwr^ 
Gangrene developed md tbe patient died iS 4 m 
afto tbe injury The a utopay revealed tbe artf. 
ricr crural nerve and the external Ohc tnerj 
caught b et wee n fractured fragments and co*> 
pletely severed There was a thrombas la t », 
external tUac artery extending almost *p t* \ 
common fiiac. 

den describes a fractured superior raaaa of tk 

E bb which occluded tbe external Hi* artery fa 
ring It against tbe fngtrinal Bgament T> 
latter was divided at operation arvi dirubtlro 
thereby mtored. However tbe patient Anf *0 
tbe third da v of amnia. 

In an article entitled "Obatructloo of Axiom 
due to Inhu-r T Bryant Bits 3 caws cf thim 
bosis of toe external Iliac artery associated wiri 
pelvic fracture, and In addition thrombods ef Ik 
extemal fllac and femoral artery due to a mt 
contusion without fracture One of these. > RuV, 
aged 53 years, was seen 1 weeks fcfknrief 
injury sustained in a fill from a horse. There wi 
a swefltog In the right groin and tbe right loj wai 
cold and numb. There was no pubatior fa tbr 
external Disc, femoral nor popliteal arteries. Ttf 
leg was wrapped in cotton-wool and elevated Ii 
6 weeks the tibhl vcswU were felt pulsating *»f 
in another 3 weekj the superficial femoral trten 
was evidently open. After coovalesrencr 00 pahi- 
tioo was cxer detected In tbe exlorml fine ot 
femoral arteries. In tbe other t cases ef princ 
fracture gangrene developed In tbe lr» or o 
Urmity 1 was amputated and died n days bltt, 
and the erther died on the 3d day whhewt 
tioo_ Autopsies far both Instances revealed the 
thrombosed external Iliac arteries. 


In a paper not yet publ 
tbe American Academy of Orthopedic Sorgo*" 
in 943 one of tbe sutbors (Mock] descried 
case of fractured pelvis with tearing of (be fvmvw 
artery foflowed by severe hemorrhage fail (« 

thigh. ThR patient was In such critical rnrriafa' 1 

when seen list an mugttcj bed die fprrit** 
eras performed srtd the fentrsl artery, c pto 3 . 
Before a blood iransluslou could be srirric sterol 
tbe patient died, Mod also described a CT w « 
Irartured pelvis In an tlderiy woman with a bri^ 
dksectfng hematoma down tbe right thigh- itf 
hematoma was evacuated. Gangrene of theu^ 
rxl lajda of tbe entire rfrcumferrnce of thewvy 
third (J the thigh, except for an area of 3 Rebel to 
width on the posterior surface od ganpt« 
tbe skin over to per cent of the drtnmlertnce 
tbe knee developed. Tbe pangrenota 1 tfirw -®V 
these area was dissected w* The wouni* 
were rrentnafly closed by Un graftiag 
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To these 2 reported cases of gangrene of the 
lower extremity treated by amputation, which 
were found in the literature, the authors wish to 
add then 2 cases 

CASE REPORTS 

Case i B K., aged 21 years, was caught in a milling 
machine and the right side of his pelvis was severely frac 
tured In addition a compound fracture of the proximal 
ends of the radius and ulna opened wide the elbow joint. 
He was immediately hospitalized and hemorrhage and 
shock were combated by transfusion and other means The 
senior author was called in consultation 36 hours after this 
accident occurred because a paralysis had developed in the 
patient’s right leg Case notes on the hospital chart indi- 
cated that patient could move his nght leg during the first 
24 hours, but signs of paralysis had developed during the 
subsequent 12 hours 

Examination of the injured parts revealed a 3 inch lacera 
tion with multiple puncture wounds over the nght lower 
abdomen, a hand’s breadth above the pubis and 3 inches 
inside the crest of the ilium These wounds penetrated the 
skin and fascia but did not enter the abdominal cavity 
The upper half of the nght ilium gave a sense of crepitation 
and looseness There was a marked swelling suggesting a 
retropentoneal hematoma inside the crest of the lhum as 
well as under the gluteal muscles The nght lower ex- 
tremity seemed completely paralyzed There was a definite 
foot-drop Anesthesia of the entire nght lower extremity 
was present, and temperature, tactile, and position sense 
were lost Patellar and Achilles reflexes, present in the left 
leg, were completely absent m the nght. The leg was not 
cold or blanched, and at this time no thought of a circulatory 
disturbance was considered Rather, the consultant’s en 
tire attention was centered upon the possibility of a nerve 
injury either from fragments of the fractured pelvis or 
from an injury to the 3 pine 

A portable x ray examination of the pelvis, made a few 
hours prior to this consultation, showed the upper half of 
the entire nght ilium completely fractured with numerous 
comminuted fractures through both the antenor and pos- 
tenor fragments of the ilium The lower end of the mam 
fracture ended just above the acetabulum Two fragments 
of bone were broken completely from the lhum and were 
pushed downward behind the greater trochanter 

The nght arm was markedly swollen from the axilla to 
the wnst There were severe lacerations about the elbow 
with evidence of multiple fractures which were shown bj 
the portable x ray No further reference will be made to 
the arm except to mention that the presence of this severe 
upper extremity injury probably slowed down the treat- 
ment of the pelvic condition and added greatly to pa 
bent’s extremely enheal condibon during the first week 
The arm was saved but with much deformity at the elbow 

Shock and hemorrhage had been and were still the most 
alarming features present These two condibons definitely 
contraindicated any radical surgery at the time of this con- 
sultabon Even in considering surgery, the severely dam- 
aged arm seemed to be the chief point of attack. 

On June 27, or 9 days following consultahon, the author 
" as again called to see this pabent During the interval he 
had developed marked mfeebon in both the compound 
fractures of the arm and m the loner abdominal wounds 
Drainage had been established at both sites The paralysis 
in the nght leg had persisted Two days pnor to this second 
consultabon, a slight discolorabon of the nght great toe 
was noted for the first time. The following day this bluish 
discolorabon had involved half of the foot 


E xamin ation showed that pulsabon over the femoral and 
popliteal artenes was completely absent although this was 
said to have been present 3 days previously Beginning 
gangrene of the lower extremity was evident A fluctuating 
mass extended from the gluteal crease up over the enhre 
nght side of the pelvis and onto the abdomen An im- 
mediate opernbon for the evacuabon of this infected 
hematoma and the removal of the loose fragments of the 
ilmm behind the greater trochanter was recommended, and 
the consultant was asked to perform the operabon It was 
hoped that by takin g the pressure off of the collateral cir- 
culabon there was a possibility that this might re-establish 
itself and thus check the progress of the gangrene. There 
was also- a chance that the femoral artery had become 
lugged with a thrombus quite recently and this might 
e removed 

Operation Under general anesthesia an incision was 
made over the nght hip and a quart and a half to two 
quarts of old blooddots and pus were evacuated The 
cavity mvolved all of the gluteal region and extended up- 
ward along the surface of the fractured ilium onto the 
abdomen This cavity was readily connected with the 
infected cavity at the site of the abdominal injury Two 
large fragments of the lhum were displaced downward, one 
behind the hip jomt and the other between the hip joint 
and the greater tuberosity These fragments were re 
moved Following this procedure a second incision was 
made over the femoral artery and vein Both vessels were 
completely thrombosed The thrombi were organized 
and considerable hquefacbon of the bssues about the ves- 
sels was present ' 

In an effort to localize the gangrene to the foot or lower 
extremity ice bags were packed around the foot and up to 
the middle third of the leg in order to refrigerate the part 
No tourniquet was applied This was one of our earhest 
cases of refngerabon and the ice bags were not kept filled 
and constantly in close apposition to the part, as has been 
true with subsequent cases The black toes and bluish foot 
remained the same but the ankle and lower third of the leg 
developed a pinkish appearance, and at no bme did the 
gangrene seem to spread and neither did a moist gangrene 
or mfeebon develop Pulsabon, however, never returned 
in the popliteal artery or in the vessels of the lower ex- 
tremity Meanwhile, the pabent’s condibon, the result of 
the extensive infection at the hip, improved His tempera- 
ture became normal After 2 weeks amputabon in the 
middle third of the leg was deemed advisable 
A soft rubber tube was placed about the leg, just below 
the knee, as a tourniquet, after the site had been refnger 
ated by ice bags for 1 hour to anesthetize the part. A rub 
ber sheet was then bed about the thigh 4 inches above the 
tourniquet and was wrapped about the entire lower ex- 
tremity as a trough. This trough was filled with two and 
one half buckets of cracked ice, making posibve that the 
ice extended above the tourniquet and surrounded the 
limb, including the foot After 2>J hours of refngerabon, 
with tourniquet m place, amputabon 6 inches below the 
knee was performed No other anesthebc whatsoever, 
other than a dnnh of whisky, was used The muscles and 
the fat at the site of amputabon had a healthy red appear- 
ance, except for a darkened area m the gastrocnemius 
muscle which resembled spoiled meat, similar to that seen 
in a leg of beef hung in the refrigerator Refngerabon of 
the stump, without tourniquet, was continued for only 
2 days A longer penod of refngerabon might have 
avoided the subsequent development This area in the 
gastrocnemius muscle broke down and developed a low- 
grade mfeebon, and the gangrene spread through the pos- 
tenor surface of the stump m spite of renewed refngera- 
bon Two weeks later, again under refngerabon anes- 



SURGER\ GYNECOLOGY AND OBSTETRICS 


tboit arccod awicnlaticn wu performed tkroath th* 
tbirfh fat aboT* lb* lift. Thb ninp haaied rapidly and 
th* patient' enuraleaceoCT rti anrrtStfaL 

* F *fed j yawn, an Krfcourj 4, ws> 

cnaii&c fajory orf At hmd, cheat, iad prfam, 
riab*i«aiidibttwTfitlickirficrf railroad eran* 


and Vjain* pttfora. He m *<Wtitd to St Lair 
HixfrftrJ oa Ac aeryic* *f Dn Cktnrt and TnwM, 
abnat hom after Injury U Uatecrfahock, teaaperatore, 
oS dtfrcti, pwW, on- rr^rfraticB, jo; tlocd pm a n, 
oaJtA- Tb* poke Li rtil »t»d thready and th* patient 
»*l rtr y dynwjc. 

Tfa* patient aho»*d dmajatic pictnrw erf traoavatje 
■apbyifa- nh Ucr o^L, afyyer chat, tod erww wrrt my 
eyarntfic- aobOTi/wactiTal !< -« » ■ Lw pn fth nkn erf tti 
coa^twtctir* were prmait, and rcciywrotic area* c yd 
peterhial breworThap-a toco iV-velr-ped rm th* head 
and Meek 

rrcmrrt ortf Lb* Mac crrxt caajed nerr* [•*!* be btoh 
fTcrfaa. Th* kmv abdomen i| rlpul Th# p»tV-il m 
tbit to mart trth lower Crt/emiti**, bat tom awrot earned 
pria. Bimrf *ti noted cwrim Cram, tto ■mktv A «<»« 
oo 4 * erf r upt ured tcethr* In the preaeoc* erf pamlbie 
peh»c fr*ctrr« wu tudr Dr Harry CoJttt paaard 
cj I brier (th coadderibi# ebfScaity »d ft n left fa- 
dTrdJ>4 fr* vrtki * fan th* Won n healed. 

Patient *• placed !» an a rrft* tent, rmorpbta* u *d- 
■■nWcTcd for Ik* p*fa, tod fo retie centkaetera *f 
jiwcu and co cnbk ceotknarm td acrur* rra jfm, 
Mkwtaf whhrb th* tiood prewar* re** to 9V70 and fa 
ft* bear* to »o 8 1. 

Portable -fix plat** erf th* petn* rerraiad fracture erf 
th* left brfrfm t th* Junctki* erf th* borfanotal and rerti- 
Cil nnrf tract* r« tbroajh tb* left brbW** t It* function 

Kk tb* *crtab«kjB encarwnuted fractor* iaroJ-no* the 

horltoctal mm erf the right I n fanta, and factor* erf th* 
rl*bt palrf* it It* Jmrttlcn wUh th* acxtebukrm, with th* 
frimaenU rtifiarrd ahgktlx In* ard kod *pw*rd, c*«rfof 
deStMe dcforarftx of tfo pdrte fnlet 


Hob t tfala tiewe ** cold and Uhnehed. PuhatWi la the 
efccaa! (wtal, pewterk* tibia I, popBteal, and fevoraf arterlea 
an* ab*uL ThnmboA of the rijkt external ihe and 
frrworaJ trtarie* ww* aenpected 

It u at thjapofnt that Lh* aerior avthor wa railed In 
terarftatkn UagoeMbwobbr (kannt erf tkil csdr* 
lowtT eatmak y aa faewtahle train* an coCaten] eh 
mlalt oo docketed U-far* aneb cataatrwpb* oenrerd. 
Rrfn*TT>lK» erf the cotta c itito rffy u anocrated aa 
me*** rrf lowtrta* l hr i Vfnrf a erf airl itaiB*ai n thh lab. 
erf kric&at laerffl emn|rro*e and Irrfrctioa fa abeyance, tad 
erf jrrfaf tkwe for Lb* forraaben erf codaleral dree d* tir e 
H th* aaoe rat poaafUe. At toy rat*, w* coaid haaf 1M1 
let la. aa a »t ao* 1 » d rcfrtc*rate* antrf aach tia>* aa th* 
patient coach (tan wacraa ted axrortalloo. Therefor*, tk* 


Lnfhndaf* era prewent from thae erf a d * — 1 m aad 
tro* pofari a wa* e b* cnowd at th* end erf +5 bora 
in* teraperator* rea* to j dewrtea Fahreahnt. rt^rfra- 
tWr* yi, aad pah* to SaHaiaarfae therapy wa* faxti- 
tuted and tor era thrripy c** board for weela. At *0 
tine dernerr ttf* period call thia ratlrnt karr wrth^ood 
the ortVal erf «n anrpotatjrei d the aa*a bad brea de 


»r*nd*d hy th* pwwi erf fiat papcuto hfa-y 

Howr m, bxaaje erf the rtfdjrrat^a tia defa 
extrrnatj' eepamed fa tttx wtfl prewired ewadur 
Th* foot andaniJ* varied fraaa althtly UfaU U *,+1 
Wferwac*. Th* rto»ioder of th* lej yaded ia reii 
Ifaich^ to pnlddi bw. Afairf faSStwS 
raiepod t th* jtoxtloa erf the lowar aarf ^]dh thni rf 
th* thljh. A* c*>* anpetached thii knt frtaa tto taw th 
color nriadfrtoa pfaUik to rffbdy 1W tat LU, 
th* Bm *rf deaarcatioa th* refnprafad Lknck krrfri *- 
fectly wwaai StiB a* periaatica n«U b* Mt fa **y rf tfa 
toad* erf Ik* nlrwtrfty It a aotewortkr tint ik* a 
troJty deprived erf al drcmhtioa at thr fowttka 4 (V 
ndiia* aad Wtr third* of the thffh fa the toe* far nrxi 
0 f O^Ji, taotfai* had derdeped bleb*, aay endear rf 
™crf»t fanjmi*, and 00 afjn erf arcondary WartMa tk* 
tip* erf the toe* Iowa thawed enlna arf dry lerdhry 
raafrene. On the 19th da awpctatku wm datoed arw 
Oa th* day ra-ior to tnpalalxn Ihamnconlr wadjf* 
were mad* m tta re fi It er a ted «atrearflx fa order to wctt 
t*fa th* towperabwt daep m th* tanaa. V*k rurfb-n 
wen mad* alt» the tiamhj aa t had been *w**d torf )r* 
bdor* anpotttioa The** ahnwad temperahart toj 
bvchci b et a * th* akin ruled frawi jl j drjre** t* y| 1 
de^rt** V’akmbat bdora th* toarniejoat wi* tj^iatrf, til 
teupentom rtndnc frrra ij dorrew to XJ J 1 
rakrrahat after thr afyrfcatlon of tha bandtftrL 
At 1 a March 4 aorft ribbar tab* wa* w nip r ! 
twlca aboat tha patient*! tklfk »*ar the awetkw w Ik* 
I^ipw and atokfia tfckda. H wa* ptoerd aafflrWwdy b»M w 
die** off all artarlal aad i tia aa low A rahber aket r* 
tied aboat Lh* tkifk acarw j far be* aben* tkh taanrfp t 
and wa* th*n wripp»d abort the tnaalodrr erf tk* to" 
rrt raaa f ty aa tnwjh. F*ar bwcketi W cracked k» *C1 
pocrwJ into that trooyi aad th* lea thoroajkly p* lr f 
aroaad th* faab aad foot aytmebe* >d ahov tk* (atom 
<paet Th# head erf th* bad waa cJrrxtw! to on*-r thd wl 
fa* lea water cdwU tacap* from tka* trea*k- Cod*) o 
waa raoewed aa waa ncirawy to krep th* rrtmwry 0** 
tied. Tkrea horri later the fatlait wa* take* t* tk* *fr 
tmj reoaa and th# fonlor aathor t r e ce oV d to a*<wito 
)cvt abort the Janctfc*] erf tk* ahddl* aad faaw ttoi 
without aay otbar ineatbeda kafaorrer beam* aaed aa# 
them drink* of whiaky TVuuhowt the preetdae Ik* 
blood p r a a n aerer yanad. Tber* wu ahafatrly to 
tbnek from th* operation. Tb* weadea erf th* tkJyk *t far 
ait* erf aapatatm war* healthy red orfar AJlrr tw 
trarakitoL wa rewaoved th* TMf k **t yet hytord ■*“ 
frraiy Tha atoarp wai ekaad ti*htly a<hwt *»!*•« 
alter loatxHadon erf aiTfiailt^la cryatak. r*br*l *1 
rwtorned to hn raoen to arreffcot coarhtiaa and tk 
pndkwh. , 

FoOrwinf tha eperatioa pabeat cootmoed t* f 

pak freer wbteh bad periteed / 1 ■ ■ ■ L-r* ht* , 

Oa March 9 b* bt»xa to axpcrtreaU 

wweS j< pmwVat mattrlaL\-ray «rf th* ehrkwo Qkrt 

and rreaaled flald krai fa th* wktonrii* c< tha ry 

liu hick appeared to b* behtod tk* k al o a. 

fa* freao th* my bhoraXory th* pabewt dre chpwf r» 

lart attack *1 cmiWnj. btcaw* cyaaodc aad <Sr 9 »e^ 

amWeafr broojht ip tuyaaaiewnt *rf pm. It l uwM w 
he wwa drownfaf fa tMa W aatrf tha re-wdfftt r^wrawt 
harried trachwamny and k*to* tftortJtjea • 


O* March 1 Dr Hlflard Van Hand fx dntd 

^WrasasaKis&j. 
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wound hv nllowctl to clo-c on \pnl 24 In ‘pile of the 
presence m ibis patient of <0 much Infoatinn dev clopmc '» 
chortle after the amputation, hi"tump healed hv prmnra 
intention with the exception of a Mnatt am 3 hx t renti 
meters which slouched \ftcr dehndtmcnl tine ‘■mall nrci 
healed tradiK I’alicnt «a< dtscharkcd from the hospital 
on lunc x haxinc cx'nqdclelx resox cml from alt of In' 
wound' and their complication' 

Rt IRllMR \TI0N \N1) KltRI(IK\T10\ 

\N!>ntts| \ 

Refrigeration is the chilling of tissues l re-t /mg 
(lanugt'a tissues- as in frost bite, refrigeration 
dots not Tilt tissues of an ixtrenulv nt t\ hi 
refrigerated, tint is, chilled, to within 1 ftw de 
grecs of o centigrade for mane davs and 'till re 
tain their xiahihlv lor example, the upper 
thigh, in Case,:, was refngerited for iq davs with 
the tcmiiernturc lowcreM to apprnximatclv 34 3 
degrees hahrenheit and \et it remained m ible 
and showed on deleterious effects after the lower 
thigh was imput it eel 1 \en that portion of the 
thigh which \ as below the tourniquet approxi 
match 3 inches and which was refrigerated for 
3 hours after the tourniquet w is ipphed, showed 
no damaging effects from tins orde il ifter the 
tourniquet and refrigeration were removed In 
several other eases of amputation under ice ines 
thesta, that (Kirtion of the stump belov the 
tourniquet varving from 3 to 0 inches, his re- 
mained viable and showed good healing power 
after removal of the tourniquet md refriger ition 

In a recent article Mock and Mock, Jr de 
scribe fullv the technique of refriger ition anes 
thesia The\ give chief credit for developing 
refrigeration as a method of preservation of tissues 
and as a form of anesthesia to Or 1 rcdericl Mien 
of New York, and Ins co 1 orkers, I)rs Crossnrtn, 
Ruggiero, Hurlev, and others who pioneered in 
this field In our opinion the 2 cases cited re- 
emphasise the value of their contribution 

CONCIUSIONS 

1 Two cases of gangrene of the lower cvtrcnutv 
complicating fractures of the pelv is are herein re- 
ported 'Hugh amputations were performed in 
both of these cases with recover}’ 

2 Injuries to the iliac and femoral vessels in 
the presence of fractured jrclvis present exceed 
ingl} serious problems to the surgeon These 
complications arc not sufikienllv stressed in our 


textbooks on frutiinsorin the surgicil litiraturc 
\ search of this hnroturi covering some 3,ioS 
ci<ts revealed onlv 13 r.i'e' in vvlnih injuries to 
tin cxtirnal ilm or fimornl \C"ds were men 
honed In onlx j cases vv is gangrene of the lower 
extrenntv listed Onlv 2 of these patients were 
subjected to imputation with one of these rt- 
covenng 1 he other, a gingnnmis east, not 
unpututed dud 

3 It is evident from re iding U11 v irious 1 i'i 
re|»orts tint emergent v , imput lhons vs well as 
other e me rgmtv oper itions done during the 1 irlv 
hour- ol slunk ind liemorrhige following fru- 
tured pelvis ire execedinglx d mgerous and lim 
ldded greatlv to the niorlahtx rile I lie uitliors 
believe tint, in tlu c ise of imput itions, refrigen 
hon of the gangrenous ixlremitv will hold infer 
lion ind 1 spreading moist gingre lie in ibevance, 
thus giv mg a juriod of d i\ s or weeks in winch to 
get tlie patient in condition to withstand the or- 
deal of imput ition Lventu illv , the ampul ition 
c in lie jicrformcd under refriger ition ine>tlicsn 
without shock and without possible general anes- 
thetic complications In our cx|>triinci even 
spinal anesthesl 1 is not iltogethcr devoid of shock 

.) Bv the refrigerating of the extremitv, there- 
in holding the gtngrenous process in nbcvancc 
m the more dist il portions, time is g lined for the 
development of 1 eerl un amount of colhteral 
circulation 1 litis amputations winch otherwise 
might seem neccssarv high in the thigh m i\ 
eventuallv lie limited to more distal portions 
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T HE need of change the method* of 
treating commin ted f cture-i of the 
clctf-il eo>l of the nad ua (i evident from 
i evaluation of the erageend-mulu, 
expre-aed b) the patients m the all too frctjuent 
CompiainU My hand U »eaV and stiff and sore 
and besides my amt rt deformed. Roeotgmo- 
grapWc studies a >xar after ibe tcndmt will, a 
high percentage of Cases, re\eal shortened 
radio*, maltdted articular face, de p r tue d or I 
rrgukr Wnt surface and a reUtWe enlargement 
of the ulnar si) bid. 

Our dJmcal studies, tort Batd> ha x demon 
strated that these undesirable sequelae can he 
fninlmlee rl b) the nse of protracted traction. 
Success calk for a prolonging of tractsoo 1 1 
consolidation U complete. tVnfle reduction a lb 
rest era t Km of radial length b usnalh tax too 
difficult t obtain. It U difficult to maintain be 
cause the Intact ulnar shaft acts a* a pivot ng 
point foe the contracting strong radial muscles 
The original shortening in dm t of these a ntx 
fractures U doe not altogether l ovxmd ng or 
tek*mpfog the man) fragment but t an 
actual crushing of the canerOoas bnoe I thc*< 
cava an apparent end-to-end reduction a II rax 
tafltet because the articular fragment must be 
polled out i to lU normal reUlboshn a th ih 
ofna. Furthermore It most be held to thi 
tended limit km over kmg period of t me t 
, aeeka) area ling not only the filling in but fh 



agmg of theca oceUour bone t degree so ffkart 

t a ihsund the cocnpre—ing frateof the smk) 
Dorukl Murray and other plonem ta the »d 
hesnx tract m method— Boehlrr Murray Meet 
uon. Ham Bbir and other adrocates of keirlal 
traetkm— m e demons t ruled the rifectnreew ti 
nlemion thrrapv Cariv reieav of tract jeo tnl 
Imroofedmtioo, boa ever acre sdvtvd by num 
surgeons through fear of finger ritf, sod eOna 
Joint atiffnesa. Thus thef premium dai — » 
routine!) reap the hiU benefits oi tract wnbetanre 
the er tension and fixation acre removrd beter 
consoltdaikm m complete 

All the anatomic and functional benefits of s 
satiafictcn reduction txrm ned throe fh mat* 
til nsobdatlon k complete althoct tear «f 
faint stiffness, are no* possible (h nea tech 
roqne The basic principles of this pnmhne tre 
reduction obtained through skeletal tract** h 
conjunction aith skdet l half-pin eounlertnc 
boo, snd iromobilimtxm be me of t detn'er 
rod* mtead of cast 


Ti ciiMQVT 

1 x l action s medium 0-060 K rvchner be h 
passed |>er|>eoilKTilarf through the ditfal one- 
thi 1 if th shaft 0/ the id metacarpal st 
angle l )r t mi) be pn red threaJgb the crater «f 
the *1 metacarpal. The a re b connected t 
mi ut re holder or l Tor coo tertrsetke 

1 hall-pim of la/geo 0S0 a rearelssertol 1 



. rod of tV recti- h, UcriWi 

^lUwre, ai on fre - 


tbe 
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Fig 2 a, Illustrating the location of transfixions and 
means of obtaining castless immobilization Dorsal tilting 
of the articular face can be controlled by immobilizing the 
traction force so that the 2d metacarpal remains in a 
straight hne with the radius The traction wire can be 
placed cither through the 1st metacarpal, as illustrated, or 
through the 2d metacarpal, as illustrated in Figure 8 
b, The radial half pm fracture unit is joined to the meta 
carpal “U” by two small fixation rods, one straight and 
the other bent This placement gives complete exposure 
for both lateral and anteroposterior roentgenograms The 
complete unit w eighs less than 3 ounces c, The “ U ’s” are 
made by bending a yi inch stainless steel pm The sides of 
the “U” should not be marred or scratched during the 
bending process A small double clamp is slipped onto each 
side of the “U” before the mre is fastened into the pm 
clamps 

Fig 3 Cross section of left forearm at a le\cl about 3 
inches above the unst joint with transverse axis of elbow 
perpendicular to the floor and hand in full supination with 
palm perpendicular to the floor 

Fig 4 Cross section through the nud|iortion of the 
shaft of the metacarpal of the thumb 





Fig 4 



1 ig s a, Mrs 4 D , November 30 104; b, Roent 
genognm on December 7, 1042 1 week after reduction 
1 he fracture of the ulna was held with a small brad because 
with her age of So it was thought advisable to maintain 


complete function not only of the fingers but also in rota 
tion of the forearm c, Roentgenogram, I ebruarv 23, 1943 
nearly 3 months after the accident Note that the length of 
the radius was maintained in spite of immediate function 




436 


SURGERY GYIvECOLOC\ AND OBSTETRICS 



ri* &y n*.«c 



n« m. 


FI*. 6, a, M D F oMuIt 3 r»^co««rinWh( 
tor* tlh w^i o ki c N drvjAltrJ rnlril mjca’jr fruvrW. 
b, Whfle tbc i nciMm tad faataw ml* «i * m r*kJ 
Vn*th ud affnaillatLllM * 1 1 centra) arta-abr fraraasl 
U Mil nmluicd r, TW» utnlai lr»*mrat “ "TlaW 
tkrowjh <Wu) (nrMoa, Itbnat *Marta*j tkr kuLm 
rod*, and tbr crotn crv Uy In ll*r bu «h SW h *S 
ml bom tHps Ulra fnm (W ad pent dih *»o 
H thht — at Ukra sa lie oprrtlnt* table d,Iwalr** 
fram j soath* Wlcr 



FI* 7 AppSatl » *i spparaftw hj dUftrat clkrv 
Tbt patient ia tbr rrn er u aafortaaatr tanocb la b 
{ractam ad both rail mt iW ntl juaaU ftrth bdatrra) 
(ractnm nd at tin, tbr patina oold La fry servxnOy 
dnaUH if both kaadt err anWakatd im I Corn IV 
tract »tt lit left IW a* ant coaotafr ct rd. J rt l ke 

end U } Booth* *he had bet ee faactjoo la tba rqtit lhaa 
m tbr left hand 


angle into the lateral at; vet of tbc radwi J** 
above the tract re site and are Joined tofrtker 
lnt a hoH-pip tract ore unit. 

Manual reduction, under adequat anenbem, 
is accomplished by an aasistant applying cccnW- 
traction t the Acred elbow as the oceratiw po 
on the second finger or on tbc thumb, hkbr.tr 
a as tranafited and manipchte* fbefrarttrr 
the other hand. Two fi tat loo rod boWlbeird-* 
Lion. The ffoncoscope serves to check on few™ 
aBneroent hot roentgmofTamsshonU betskeoh* 
final check p. Sufficient traction mat he eterted 
to restore the rad ha to normal length- I f In d* W 

as t t be proper amoont of ekmgat loo and « the 

tilt of the art in br so rfare, a rorotfeoofram a l K 



Bpoo. V» the patient is conunf oot at the srrv 
tbetk, be should be instructed to start morteg w* 
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Fig 8b 


Fig 8 a, Cross-section through the midportton of the 
shaft of the ad metacarpal and through the superior end of 
the proximal phalanx of the thumb In transfixing the 2d 
metacarpal, its head 15 pressed dorsally while the heads of 
the 3d and 1st mctacarpals are pressed volarly The wire 
may be bent as it is fastened into the " U” so that the ends 
of the “U”, when attached, mil not press into the dorsum 
of the hand b, Mrs M V , February 14, 1944, demon 
strates the placement of the traction wire through the 2d 
metacarpal c, Mrs R. C , February 16, 1944, another case 
showing placement of the wire through the 2d metacarpal 



Fig 8a. 


fingers, later on grasping doorknobs, combing his 
hair, typing and writing, opening doors, using fork 
and spoon, and shaking hands A sling should not 
be used unless there is a great deal of swelling, and 
then only for a. few days By not pampering or 
treating the patient as a cripple, the aggregate 
suffering will be held to a minimum Immediate 
use of fingers and arm is the keynote to near 
perfect functional restoration 

hi associated ulnar styloid fracture maj be 
treated in one of the following manners (x) ig- 
nore, since w ith even the firmest of plaster fixation 
mam» fractures do not unite but go on to a fibrous 
union ind satisfactory function, (2) apply a very 
tlun but snug plaster cast over the fixation rods, 
molding the plaster so as to approximate the ulnar 
fragments, (3) directly affix the styloid fragment 
by means of a metal brad through a skin puncture 
incision or bv placing a very slender screw 
through a 1 inch skin incision, (4) resect and dis- 
card the distal fragment subpenosteally if earh 


rotation of the forearm is imperative (a helpful 
step in preventing deformity from displacement 
or excess callus) 

Compound fractures are routinely treated w ith 
transfixions inserted either before or after de- 
bridement, if Orr’s method is elected, the plaster 
is preferably applied over the fracture units and 
fixation rods after they have been covered with 
sheetwadding 

Optional technique If soft tissue injury or other 
fractures of the radius prohibit inserting trans- 
fixions in the radius, then a snug cast extending 
to the upper arm with the elbow at nght angles 
may r be used for countertraction With such fixa- 
tion roentgenograms should be taken at frequent 
intervals as shortening is prone to occur If 
shortening does occur, the traction should be in- 
creased b\ forcing the metacarpal “U” further 
distally on the fixation rod The fixation rods 
should both be of the bent tvpe Their superior 
ends are firmly' fastened to the cast bv menn= nf 
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Fig 9 Mrs E B , age 63 a, Roentgenograms of mal- 
union of right radius into the wrist, taken on October 11, 
1943, when patient first consulted us, 2 months after the 
accident b, On October 14, 1943, the Ion er end of the ulna 
was subpenosteally resected, after uhich a rotation oste 
otomy was performed through the old fracture line in the 
radius Small grafts were removed from the adjacent radial 
fragments and the resected portion of the ulna was cut up 
into many small pieces and placed betueen the radial frag 
ments These x ray pictures were taken immediately fol 
lowing operation c, Final roentgenograms taken on 
February 17, 1944 

Fig 10 a, Mr C S , October 13, 1943, comminuted 
fracture of distal end of radius with marked defornuty and 
posterior displacement b, X ray pictures taken after re 
duction the same day c, Photograph of patient the day 
after reduction d, Final roentgenogram taken December 
7, 1943 Note that while there is complete length of the 
radial styloid there is slight shortening of the radius on the 
ulnar side, v> hich may be accounted for by the fact that 
transfixions were removed at too early a date 

I"ig 11 Mrs P N , age 34 a, Roentgenogram showing 
very extensive comminuted fracture of an osteoporotic 
radius So much comminution and loss of bone salts were 
noted that it w as our opinion that union w ould be delayed 
for a long time or else achieved by a sacrifice in length of 
the radius, so 3 days after the accident we transplanted 
small grafts from the anterior crest of the ilium Then the 
fracture was treated in the routine manner with two half 
pins in the radius above and one medium size Kirschner 
wire through the 1st metacarpal b, Roentgenograms on 

a plaster bandage, and the fixation rods mean- 
while are kept parallel to each other and at about 
right angles to the “U” so as to facilitate later 
adjustments 

Arthrodesis of the wrist The transfixions can be 
used for a contaction technique and fixation rods 
should then be reinforced with a light, short cast 

Malunions of wrist fractures can be successfully 
managed with this technique Posterior tilting of 
the articular face and angulation can be corrected 
by means of a curved osteotomy, through a lateral 
incision The enlarged and prominent end of the 
distal ulna is corrected b) a subperiosteal resec - 



Fig iic 


September 3, 1943, immediately after reduction c, Final 
roentgenogram on November 39, 1943 (The 3d hnger 
amputation was the result of a previous accident and not a 
sequelae to transfixation ) 

tion of a sufficient amount of the lower end of the 
ulna and the styloid process, whether it is united 
or unumted The resected bone can be cut up into 
small pieces and inserted between the radial frag- 
ments to fill m anv space that remains after the 
fragments have been realined Again, immediate 
and very persistent active and passive movements 
of the fingers will restore function during the pe- 
riod of callus formation and consolidation 

Period of immobilization should be much longer 
than the generally accepted time of about a 
month Removal of traction at this time permits 
the muscular pull to compress the still “green” 
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callus with resulting radial iborteninj, tilting and 
deforralt\ Traction far 3 or j months, u In- 
dicated tn romtgrrvwraa’". K * safer period of 
Immobilization In eit cash'd j - eomnunated frac 
tore*, presided the fingrrs and hand are actively 
used every hoar of evm day during this period. 

‘kjroe will qoestioc thi* prolonged period of 
traction With thb technique, hcnreve r there a 
no immobilization of the metacarjxjphafcingeal of 
InterphaLmgeo! Wntt of the thumb tad anyerx. 
Function oclualng rotation of the forearm h 


miptUngh good during this period, aad t <inn 
while after the trarutuJaQS are removed tW b 
ahead) a •wtldmetoev range of motion m tie 
wrist Joi t- 

ri vutf. 

The cause of the all too frrqorot defomritli 
and aequetae foOowfaw ccnjmimitfd fractam M 
t be distal cod of the radius Is dlwuiaed. \ retW 
pfwkUnf castless fixation with Irmedut arj 
loll function of the fingers I given In leliU. 



EDITORIALS 


SURGERY 

Gvnecologv and Obstetrics 

1 r\nmi\ H Martin 
I minder and Managing Lditnr 
1005-1035 

Ioaal Dams Cditok 

eluoei ilc< 

in aim r I Koch MiciivtL L Mamin 

Don aid C Halfoup, Issanutc, Mttnnul Stuff 
APRIL, 1944 

TECHNIQUE OF VENI- 
PUNCTURE 

I N the pursuit of know ledge and achicac- 
ment m various major fields of medical 
practice, we often neglect to learn our- 
selves and to teach our students the less 
glamorous and more practical aspects of tech- 
nical therapeutics There is no field in which 
this is truer than in the field of mlraaenous 
therapa and venipuncture 
Venipuncture is in general poorh per- 
formed, particularly by man) students and 
internes Although this can be largch cor- 
rected bv sa stcmatired instruction, there 
have been in past years fce\ institutions in 
" hich it has seemed of sufficient importance 
to Avarrant special attention This may be 
explained by the fact that intravenous ther- 
apy in all forms has never been used as in- 
tensively as it is today The technique of 
venipuncture is not generally taught to medi- 
cal students or internes, therefore, it is not 
uncommon to see the arm of some ill patient 
a mass of punctures and hematomas from the 


unskilled attempts to get a needle into a \ein 
Worse than this, it is not uncommon to sec 
multiple scars on the \nnous extremities 
winch arc the result of hiving to cut down on 
\c ins Although this was common practice in 
the past, I have seldom seen one aaIio is adept 
at Acnipuncturc ha\c to resort to this proce- 
dure, earn in the ease of an infant T he need 
for instruction m acnipuncturc is obvious if 
one stops to consider the part acnoela sis plaa s 
m modern medical practice In ana large 
general hospital the dad}' number of aenipuric- 
turcs will run into the hundreds These 
might be for the administration of fluids, 
whole blood, plasma or other blood substi- 
tutes for the introduction of medicaments 
such as the sulfonamides, penicillin, or arseni- 
cal drugs, for obtaining blood for morphologic 
or chemical study, for the injection of decs for 
diagnosis, for the introduction of sedaliacs 
such as the barbiturates, to obtain blood from 
donors for refrigeration or plasma, and for the 
administration of anesthetics Added to this 
is the outstanding importance of intraacnous 
thcrap) in our armed forces, for the admims 
tralion of plasma, whole blood or anesthetic-, 
where conditions are often adverse and d< I pa 
maa be fatal 

In the majonla of eases venipuncture maA 
be accomplished without difficult! regardless 
of whether the technique is good or bad It is 
liable to prove difficult, howcaer, m rases 
which veins apparcntla arc not arr tsc ,| J ] C) In 
eases of edema or shock, and in eases in v Inch 
the patients arc infants There arc main 
methods of performing venipuncture, and 
various types of equipment arc used f or this 
purpose No one set of rules or no c in „f t , 
of equipment can be labeled as the right one 
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Vny method which produce* crmsjsientl) good 
result* In *11 cue* b aatkfactory However 
to accompfish renipoDctnre In the cue* which 
have fu«t been mentioned and male it appear 
ear.’ it U neemarv to practice a standard 
technique which b med in all cue* whether 
tbe procedorc b difficult or earv If the need 
lor Intravenous therapy f* argent u it It 
likeh to be In znfliUn surgery standard role* 
(or equipment and method* must often of 
oecniit) be forgotten. Under mch circum- 
stance*, tho n*e of an antiseptic or local anes- 
thetic mi) be outweighed by the urgency of 
instituting prompt therapy However minor 
t ethnical! tie* which facilitate rapid vrarpunc 
lure are even more important on tbe battle 
field than they are to civilian practice. 

The first atep toward tbe institution at effi 
dent venipuncture b tbe Mandardhatioe of 
equipment and the training of Interne* and 
resident* in the u*c at thb equipment rather 
than permitting each man to me for example 
various unusual type* of needle* and other 
equipment. Starxiardiaed intravenous aeu re 
liny the lurgical aopplj roam from maintain 
ing a lot of unnecemn. ttenle equipment 
Speaking In terms of economy lor tbe inatitu 
tioa tin* atandaxdbatlon save* time and 
money and increase* effiaenev 

Instruction In methods to ladliiate mu 
puncture maj be a* diversified a* tbe fnstruc 
tor a idea* and experience Among other 
thing*, it ah odd include the use of a local 
anesthetic by Infiltration prior to \emponc 
ture In thb age when tbe rebel of pain ha* 
become highly developed one is not juitificd 
in hurting a patient even foe the insertion of 
an Intravenous needle If it* caliber b 18 gauge 
or more II a patient a inn* appear to be 
uraatbfactorv to ooc part of an ertrrtoitv 
each part of the four ext rani Lies abouM be 
examined in ordeT to locate the moat auita!4e 
vein* before an attempt U made to insert a 


needle. Student* abccld te instructed btU 
lit nation of all the vein* accradble fee fetn 
tmotu therapy tod anesthesia mice can 
persons leem to feel that mtra venom bjecto- 
a confined to tbe veto* in tbe antknbhd few 
One frequently *ee* an interne t 

Imert a needle Into a rmaD rem in a* ce 
» hen the other arm contain* veto* that r» 
entirely satisfactory for thi* purpose Atwthr 
common falling b to attempt vcmpatmit 
before the vein* hare been filled to tie rati 
mal degree One • time b well *pcit War 
hand In using every possible method to t 
tend tbe vein* a* much as ponfbie in«f*d d 
wasting it b) making multiple ponrturrr *vf 
a veto that b partbDr colbpard 7bw 
method* Include among other tHrgv cmfU 
adjustment of tbe tourniquet manage «V 
ping and other pa»lre mwfpuhbreo rob 
riecrssarv moot heat applied for half *o bar 
before venJ[Ki net ore b lord. \ Cttfc tr« 
spent on there predmlnan measure* * ill rrtu? 
von* where nano previously ctraki be wt*. 

There are manv type* of totmetwci m 
die*. Tbe chief point* are that the rw' 
ibould be iharp and that It* caliber *bc*dl h 
adequate to permit the flow of all tqw d 
fluids. Except in cast* to which the patarf 
are infanta and caw* in which vodpunertn r 
exceptional}) difficult the needle ihooU l r* 
least 1 8 gauge In surgical cam and In tb-r 
in which rapid infurion b required,! Uf 31 ^ 
needle a preferred Lven coH Wood 31 ref 
/reel) through ■ 1 gauge needle Thb nr' 
great Importance in the treatment of ^~ r< * 
and acute lor* of blood on the opera tirgtdV 
The relation of the beret of tbe needle to ' 
wxe of tbe vein b important Where*! ft rr*t 
ter* bttle whether tbe needle i* inserted * 
tbe bevel up or down to c**e* in whxb ^ 
veto* are large if tbe vein* are rebtnriy« r * 
inserting tbe needle with tbe fcev I dowa 
dfitate* venipuncture 
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The authors chicflx represent the schools of , Glas- 
gow , Edinburgh, and -\bcrdccn, and the x olumc re- 
flects the samt> and progrcssix encss that one has 
long since learned to expect from these institutions 
In slightl\ o\er 500 pages an effort has been made 
bx the author and his contributors to co\er the cn 
tire field of surgerx including not onl> the ordinarx 
surgical techniques but their indications as based on 
underlying ph\ siologic principles as v> ell Most sub- 
jects have thus been treated bncflj, and while for the 
most part this has been done clcarl> it lends a ccr 
tain rigidit> to the consideration \s an example 
max be offered the relatixclx length\ treatment of 
the two-stage operation for carcinoma of the rectum 
with bare mention of the one stage abdominoperineal 
procedure of Miles 

Greater attention has wiseh been gixui to those 
surgical operations that arc more commonlx used 
Ihe student is thus not confused be obsolete tech 
mques or numerous modifications of a simple tech 
mque This rex lew er would prefer to ha\e seen 
more space dee oted to the chemistr) of dectrolx tc 
balance and to nitrogen metabolism The pre- 
opera tie e preparation for surgen of gastric and large 
bowel carcinoma could likewise be extended The 
preference for sulfapyndine oxer other suLfonamidcs 
in surgical practice maj also be questioned as well as 
the preference of the rectal route for the parenteral 
administration of phjsiologicsaltsolution Butsuch 
criticisms as these are minor and probably represent 
an indixidual opinion Thcx do not detract mate 
rially from the general excellence of the book This 
xolume will be found invaluable to the >oung surgeon 
and of considerable use to the expert 

Nathan Won \ck 

T HE routine use of the slit lamp in examination of 
the e>e is now recognized as necessary Bio 
microscopy of the Eye 1 by Berliner makes ax adable an 
atlas of over 500 illustrations including 40 pages of 
vivid color plates There is a comprehensive dis- 
cussion of the changes which maj be found in the 
lid margins, conjunctiva, cornea, and anterior cham 
ber with the slit lamp A second volume due in 1945 
wdl include ins, lens, and x'ltrcous The sexen 
hundred pages are pnntcd on good paper in pnnt 
large enough to read easily and comprise an up to 
date interesting account of many of the unusual as 
well as the usual conditions of the ej c Bibliography 
and index are appended The development of the 
slit lamp including the vanous instruments and 
technique of its use are desenbed The chapter bx 
Sugar on the gomoscope and an tenor chamber angle 
is a valuable addition 

The superb Mas bj Vogt (2 volumes, 1930) be 
cause of the German text and high pnee has not been 
as wudely used as this new volume by Berliner should 
he The Von der Hcydt English translation of the 
1921 Vogt Atlas came at an earlier da> when the slit 


lamp xx as not as w idely used as now 1 here are also 
less extensixe books bx Butler (1927), ^Alccsman 
(1927 German), and kob) {1930) Berliner may be 
recommended as the best large text which is ensilx 
■nailable on the subject Gxti R Sorw 

T IIC author of Cluneal Diagnosis by Laboratory 
Examinations has accomplished an enormous 
task and Ins produced a far more comprehensix e and 
complete work on the subject than has been pub 
lished up to this time Dr kolmer has divided the 
text into three parts 1 The Clinical Inteqiretation 
of 1-abomtoiy Examinations, II The Practical \p 
plications of Laboratorx Examinations 111 Clinical 
Diagnosis, and 111 Technic of Laboratory Lxamina 
lions In part 1, the subject is discussed from the 
xiewpoint of the examination concerned somewhat 
more than 011c half the book being dexoled to this 
subject. Part II is concerned with the laboratorx 
findings observed in diseases which are grouped in 
sjstcms Part 111 consists of a somewhat limited, 
but still adequate presentation of laboratorj tech 
mque which occupies about 130 jiages 
The xxork is well conccixcd and executed and 
reallx stands alone in its field at the present time 
In xiow of its size, it is not surprising that there have 
crept into the text some statements that appear to 
be erroneous 1 hus on page 1 1 , the life of the trans- 
fused red cell is said to be 12 to 13 daxs, while on 
page 4S6 it is placed at 3 to 4 months On page 120 
the paragraph about the van den Bergh reaction 
seems confused The use of prothrombin determina- 
tions in liver function tests is omitted The author 
follows general custom in urging the addition of para- 
ammobenzoic acid IQ culture media though there is 
some cxidence that the neccssitx for this addition 
has been overemphasized There is a good deal of 
confusion in respect to compatibility tests in refer- 
ence to the Rh factor The author’s statement is 
that the Rh agglutinin "agglutinates corpuscles onlx 
at loxv temperatures,” although Levine recommends 
that such compatibilities be carried out at 37 degrees 
C As a matter of fact, it should be recognized that a 
compatibilitx test is not a reliable protection against 
transfusion reactions due to the Rh factor On page 
611 it is stated thnt the “A Z ” test mav be positive 
5 to 14 daxs after the first missed menstrual period, 
while on page 614 the time is gixen as 5 to 14 days 
after conception The author docs not discuss the 
use of cover slips in making blood films He recom- 
mends the use of potassium oxalate as anticoagulant 
in hematocrit determinations when it seems to be 
gcnenll> agreed that Heller and Paul ’s mixture of 
potassium and ammonium oxalate is superior for 
this purpose In common w ith most authorities, the 
author gives the sedimentation rate normally from 
o to 8 or 10 millimeters per hour There is grave 
doubt whether a proper rate in normal blood can be 
zero Such a result is so frequently the effect of 1m- 
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proper collection d (h* aample that a doobt ibocld 
always b« raised when thb result b ofcuired. 

Iloa ever these re dmlUetfly minor crl tidier* 
and should ooi be retarded a* In any way (fatractiag 
from the aloe of tin work u a wfai*. The db- 
cw*k» of tb* faterjiertatioo of Iwctrrkiogleal ex 
smiaatlcas should be rtsd b7 troj physician and 
tb* coouaeflti ou lit ieucocyt* count in ppeodidti* 
also des erve * pedal mention. The booh can b* tec 
omnwoded onjrservctDy to physicians In rrtry 
branch of ax et llctne. 

It fa a large book of ,Jtg> page* whew* siae amid 
Ware bee* reduced soenrstwt by Jwdkioa* nv: of 
smaQ type and the wahaioo of textual repetition of 
wxse of the masy exceOeal table* 

Rum G. hnu ■*. 

T JIE booh Toi/her*/ I au+Ur DUa+xs (A M- 
•ty) by Saul 8 . 8 a maria, b ooe cf the Oxford 
Mnlscsi Ootboe 5 erks designed. t use the aathor'a 
vr*n ordi, Uh the purpose that it wffl tlmulat 
f ether Interest hi every phase of peripheral vascular 
diseases among radeot* and grsrfuat physktic*. 
Tbu htUe booh b bated vwenlially on the second 
rdJttoo of the tbor Tk* Dhigmxtit *»d TrtaimemJ 
•J Dttnuel 1 1/ Urn Ptrifktral irieria pwblahrd In 
9(0 There m added an excrOent owtiln* of the 
natoeny of the blood vessels and of the ntooomlc 
ixiroa system of the extremities at wefl aa an out 
line on varicose vaina, ihrombopUtljftk, and dis- 
ease* of the lymphatic* of the extremities. Each 
chjpter 0 folio* ed br well selected bibliography 
The outline* 00 tiroail>oangiJiii otfJ reran* and 
artrrio^ckrosli obliterans are quit* coraplci ilh 
expect t eoolagy dl*gno»i*, and treatment The 
tbor tales ratrjroracan tbit lumba to pa 

lhectnmy »a not Indies led la ihnwnboaBjntii ofa- 
lit ran* Whd* be recognises that s\ mpatbertouiY 
a f tile in rtcriosderosci oblUetan* because of the 
absence of vr^surn the great major! tv of cates, 

he does not ba*« hi* objection t this proced r* fa 
Bnergtx disrate on thb premia fait merely talcs 
that svmpathrctoo does not forestall any of the 
cotnpfjcatioc* of tin. ditease I tku opinion, he b 
at vsris re with many cebrn ni Urn held who »d- 
vi»e tytapathectomy m those cases of BneTjet dfc- 
ease ta which eawxoatm can be democatr* ted hr 
tpfaaJ anestheaia and nerv block 1 1 ibooid be said, 
however that D Samoeh ha* had very tod* ex 
perleoee fa tint field lib opinion therefor* should 
be ery serioady considered 

The m icw e r should have desired to see more 
adeems t outline on vsnewe veins and thrwnbo- 
phkbltu U’hBr these coodltsoci re not near! a* 
aerloo* ta tbrir cmpllcatJoa* as re B u er g e i * daet«e 
and arterioaeferou* obilteraa*, the corvfuiioc con- 
cerning their proper ri * w rit es tloo and Lfestnvat b 
slaoiC at gxral- A more detailed cm time of the dis- 
turbed hemodynamics fa varicose van* and of lie 


OcUr C«r*»WT r*sw, IM1 


treatment of both this coodilk* ltd d ihewh, 
phlebJtb to tha light cl the atbjr' rrtresfv ti 
pericsjc* would hav* fTtaily enhaaerd ihnhl 
this portion of the book. 

On the vhofe. the book loin* th« pajp.«r cf ch 
athor admlraNr It can be hetrdh re cam mirV 
U a fysopxb of tba subject of peT^herxl raede 
daeaxa. j 7 Cwir 

’ I Tt£ athor of the eierQent wort. frsiwp'U 
T Kuxeeded to condersict an aausaxOr krp 
amennt of rsscstia] and vskuU* fajenutka ti 1 
readily servleea hi* cut An* form. EmyctkTptpi 
blank, thin aflordia j tb# reader *aqie >p>o a 
which t facoeporite refereocri, lietxhei, til 
pertinent notes. 

AJthonth the anthoc fc«x porpceely *«£HtvI <G- 
ermioo e< cootrtmrtvbJ pofatt, Uk mb« U 
lievta that many rectal (vgeevs win uiehrar ri 
the statement that ether as an aarsthrtic ipt, 
provides cocupiet tnoscular rekation. BaknpcJ 
to the anal tphlncter mechanism complete rebut* 
css ba obtained with ether oaly wbca tW irrptfaf 
plane of ants tbrsla b reached, with cowcratant a 
enmehmeot on the margin of safety ! tW « 
viewer^ opinion anal sphincter rdantka cn W 
extiblbbed tsora radfy and Ilh gTesIrr «aIrP P 
mean* of regional block anrathraa, I r rphal m 

The aatboc Ibti borh the advantage* **d the f> 
»d vantage* cf ether but fc* caudal awl fc* 
snestbnea be *Utes only thHr dbadrantage*. w 
right to aavfag that caudal tnrstheda (uh h wfrr 
cent of case*, but hr faib to add that tacnl seew 
•is hich can be ntabjkhrd during (W “»urt 
period of the caudal portion cf thh pnvedarr 3 
redoca tb* fad res almost t aero, prwhW rt 
SDesthetk agent b properly p**«d. 

The review nr b particularly plewed to & 
practical presentation of the problem of o^'T’-** 
naif ana* lion* ft Ties tie wrgrcei o syikerr 0-1 
fronted with the argent need for thin WcrscUV*, w 
want* it qnicklr— and here ll b. 

The presentation cf the nojnr Mrglal 
excellent Indeed, pipedaBj fa vies cf thehi»S*i“ 
of cntlln* loan. lor thb ork the «tb* «“• 

mends either general or sjAial «nr*th»i* ' , 

of the hnpcrtance cl colonic and aujc* * rn y 
wugery and brca**e of the gtest 
teaxmrori of anntbetht and rmgeoc the r ^ nr Vj 
beBere* that it would have been well t 

in valuable contribot** of coctiwvwi 

tbrala supplemented a* aetewwry far the fatrt Tr ^ 
sdisinbtrsUoo of aodhnn pentotbxl , yi 

U Kb regard l the tnrgkal trratmmt cf 
c>rt, the tbor method of cwsffcl 
lowed by pscilng thr epen wound b 
for the tnort part, to dvflua priilke. ^ I ' 

iargery beraerer tbb method rrsdtJ b Ur t 

•Wnrwwr »r Vt P. M J X 
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FECAL FISTULA 

A L. LICHTMAN, M D , and JOHN R McDONALD, M D , Rochester, Minnesota 


D ESPITE progressive improvements 
| in surgical technique, persistent fe- 
cal fistulas continue to be encoun- 
tered at surgical dimes Search of 
the hterature failed to answer many of the 
questions that arose in observation of a group 
of cases encountered recently In most stud- 
ies, the fistulas were attributed to surgical 
faults, and there was little consideration of 
lesions m the intestinal wall Because of this, 
one finds little discussion of the factors which 
tend to cause persistence of fecal fistulas de- 
spite repeated attempts at repair It is only 
in the past 10 years that fecal fistulas related 
to granulomatous lesions of the intestinal wall 
have received adequate consideration 
This investigation was undertaken in an 
attempt to provide a sound basis for the study 
of the causes of persistence of fecal fistulas 
and the utilization of this knowledge m the 
application of the proper treatment for the 
cure of the fistula We concerned ourselves 
with persistent fistulas originating m the small 
or large intestine (exdusive of the duodenum 
and upper part of the jejunum), which oc- 
curred as unforeseen complications of abdom- 
inal operations From 1930 to 1941, inclusive, 
59° cases of fecal fistula were encountered at 
the Mayo Clime. In 58 2 per cent of these the 

Foundation and the 

Section on Surgical Pathology Mayo Clinic. 

°i submitted by Dr Lichtman to the Pac 

partial MfilSmt’nab'* 001 ° f the T verslt -y of Minnesota in 
partmHulhUment of the requirement for the degree of hi S in 


external opening was in the nght lower quad- 
rant of the abdomen 

HISTORICAL 

Before the work of Fitz, ulcerative disease 
of the terminal portion of the ileum was recog- 
nized as a common cause of fecal fistula In 
the rush of enthusiasm involved id the recog- 
nition of the importance of appendicitis, the 
r 61 e played by other inflammatory lesions of 
the ileocecal region in formation of fistula was 
neglected for about 46 years There was a 
tendency toward considering all granulomas 
of the ileocecal region to be of appendiceal or 
tuberculous origin 

Aretaeus of Cappadocia (area 30-39 AD) 
mased an abscess of the right lower quad- 
rant, producing a vesical and external fistula 
Saracenus, m 1642, described a fecal fistula m 
a 50 year old woman who had an abscess of the 
nght lower quadrant, which ruptured spon- 
taneously, extruding 14 lumbncoid worms 
The fistula closed spontaneously Claudius 
Amyand, F R S , in 1735, described a fecal 
fistula developing in a hernia, m which the 
appendix and omentum had become incar- 
cerated At operation, he found that the ap- 
pendix had been perforated by a pm, and liga- 
tion and exasion of the appendix resulted in a 
cure of the fistula In 1812, Copeland ob- 
served a fecal fistula resulting from an ileoce- 
cal abscess which healed after the removal of 
an oval calculus from the fistulous tract With 
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thdr characteristic brilliance Bright and Ad- 
disoo in iSjg described the devckwnent of 
feoaJ fistulas following acute appendicitis and 
inSimn uton lesions of the ileocecal region m 
those more fortunate a»a In which »n ib- 
ices* pointed extemiDv and ruptured ipoo 
ttneousl} or «u mdsed Ginsburg In 1940 
reported 14 cues of persistent fecal fistula fol- 
lowing laporotom) in cues of regional en- 
teritis _ _ 

ctAsamcAtiov 

1 tJnse Can[fnUal Most taluks 0/ con- 
genital origin terminate at the ctnbffioa and 
represent * patent orophalomeientrric duct. 
1 hr\ arc rare None was found in this writs. 


Acquired Patkala[ic or spoulautous Jis 
lulas follow spontaneous rupture of * *« 
tioo 0/ the Intestinal wall due to infection 
malignant Vnlon or Impeded nrtulatioo, for 
cample perforated appendiceal abscess, di 
vertieular alAcess or strangulated hernia or 
in former (lavs, Uphold fever Internal or 
enteroenteric fistulas arc formed In this 
maimer It Ii In this method that tbc 
bod> raa\ care for obstructions hi the gastro- 
intestinal tact tpootaneoash, decompressing 
the boweL GastroJeJunocoBc, cbolecystoduo- 
denal and vesicosigmoid fistulas are examples 
ot this type. 

Traumallc fistulas Indude those following 
gunshot wounds, peri oa ting wounds and fe- 
cal fistulas associated with compound frac 
lures and hemorrhages (Lockhart Mummery) 

Psjta^frulrrt jtouidj include (1) atratir««f 
those operative!} created foe decompreseon 
In obstruction to rest a diseased rectioo of 
benrri or prophylactic*!!) to protect a freshU 
sutured bowel (coloftomj enterostomy) (1) 
occidental (Table I) thoae following opera 
tlons Invoking malignant lesions. and those 
following inflammatory lesions ot the Intes- 
tine*. (This Is the group with which tbb 
study Is primarily concerned.) The fecal fis- 
tula usually appears In the Immediate post 
operative period. Occasional!} however 
there is an interval of as much a 6 to is 
months between the operation and the de 
vrlojwnent of the hstula. 

a Description •( Ike fistulous Uod (17 31 
13 7 33) Art f dal anus or lip filial* Inten 
tiocal colostoenj b o l this type (Fig ta) 
There is cootinuit} between the ranceras mem 
brane and the sJJp In many cues, and when a 
tract easts it is short. The defect in the In 
testlnal wall b large. When the term art»- 
fiaal anns " b used it Implies that the entire 
fecal stream pa«e* through the fistula. Mans' 
fistulas of this type have a spur or promontory 
(Fig 1 a*) which separates the proximal from 
the distal loop of intestine 

Suppurtlitt saccular fool fistula (pyegeok 
fecal bstula) (Fig ib) Fecal or purulent mi 
terial Is discharged ioternuttenth becan*e of 
the Interpcaition of an abscess cavity between 
the Internal and the external opening This 
type frequently b difficult to distinguish from 
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a sinus tract infected with Escherichia coh 
Periodically, the rather small openings in the 
bowel will close and neither gas nor feces will 
pass Recognition of this type is important 
because of the greater operative difficulty and 
poorer prognosis than m the other types Fis- 
tulas maintained by a foreign body in the 
abdominal cavity are frequently of this type 
Tubular fecal fistula A smaller portion of 
the feces passes through the tract than m 
cases of lip fistula Tubular fistulas are single 
(Fig ic) or multiple (Fig id) with reference 
to the internal or external openings 

3 The site of termination of the fistula 
Internal fistulas (bimucous) originate in the 
intestine and empty into a more distal loop of 
intestine, the bladder, or the genital system 
External fistulas empty by way of the ante- 
rior, posterior, or lateral abdominal wall The 
vagina or the perineum is an occasional site of 
exit In the case of the combined fistula 
(Fig ie) the tract is complex and tortuous, 
communicating internally with another seg- 
ment of bowel or other structure and empties 
externally via the abdominal wall 
Some of the statistics from the literature on 
fecal fistula are given m Table II Kelly and 
Hurdon quoted and added to Soennenberg’s 
Jigures on the direction of rupture of appen- 
diceal abscesses (Table III) Muehsam (38, 
39) placed rupture mto the vagma as the third 
most common variety Drainage via the right 
fallopian tube is occasionally observed (2 cases 
m this series) Murphy in his clinics on fecal 
fistula presented a detailed descnption and 
classification of fecal fistulas He included 
many unusual types of fistula 

THE INCIDENCE OF FECAL FISTULAS 

Table IV gives some of the reports of the 
incidence of fecal fistula after operations for 
acute appendicitis or other abdominal condi- 

TABLE II —PERCENTAGES OF TYPES OF 
FECAL FISTULA REPORTED 

Rankin and 
Gorder 

Cases 264 

Internal io 6 

External 82 9 

Combined 7 ig 

Single 60 9 

Multiple 30 68 





Fig 1 Types of fecal fistula a, Lip fistula (artificial 
anus), a', same with spur, b, suppurative saccular (pyo 
genic) fecal fistula, c, single tubular fecal fistula, d, multi 
pie tubular fecal fistulas, e, combined internal and external 
fistula 

tions The senes reported by MacLaren gives 
the incidence in 5,000 consecutive abdominal 
operations of all types as 1 5 per cent When 
available, the percentage that healed by non- 
operative means is included The figures in 
our series are not available, because, m the 
majority (93 2 per cent) of the cases, the ini- 
tial operation was performed elsewhere In 
Eliot’s expenence, all fecal fistulas occurring 
after appendectomy healed spontaneously 
The occurrence of fecal fistulas was attnbuted 
m most cases to faulty handling of the appen- 
diceal stump or the cecal wall Those inter- 
ested in one method of appendectomy de- 
scribed an added incidence with the use of 
other methods Muehsam (38, 39) attnbuted 

TABLE in —DIRECTION OF RUPTURE OF AP- 
PENDICEAL ABSCESSES (KELLY AND HURDON) 

Case* 

Rupture through the abdominal wall 46 

Rupture into the cecum (internal) 4 o 

Rupture into other portions of intestinal cavity 11 

Rupture into the peritoneal cavity 8 

Rupture into the pleural cavity 6 

Rupture mto the unnary bladder 3 

Rupture mto the uterus , 


Mayo and 
Schlicke 

I5S 


52 3 
28 I 
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SCRGE3U C YN ECOLOGY AND OBSTETRICS 
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the reduced inddence In hi* second scries to 
Improvement In technique While figure* In 
appreciable number! are not available It 
would veera that the wxdesptead u»e o l sub 
focamide drug* IntraperitoneaHy will reduce 
the incidence ol I evil fistulas appreciably 
Little attention was p»ld by these authors to 
lesions inherent in the waif of the Beum and 
cecum which predispose to ulceration and 
formation of fistula. Postoperative fistulas 
which develop after intervals of as much as 6 
to i smooths of apparent heeling were not di»- 
ruued. Factors Involved in formation of fit- 
qia wCJ be discussed later in this paper 
The improved understanding of granuloma 
ocs lesions of the ileocecal region has afiected 
he operative treatment. On finding an in- 
xmmatorv adherent mas* involving the ter 
imal portion of the ileum, the crcum and the 
ppeodlx, ooe no longer automatically «» 
iroe* that the Icamn originated in the appen 


TABLE V —CAVtATlOX Ef •POXTAJVEOCTLT M 
VETO PCD rEC.lL rmtEA (j CASES) 


tatrauJ rarity of vnLoot aan 
Spoaianrr** prdantta* tbtcttt AretwaiOi 


dir. It is recoguixed that in regional enteritis, 
the external coats of the appendix ma> be In 
fected secoodarily The overwhelming ind- 
dence of appendicitis has caused surgeons to 
overlook regional enteritis tuberculosis, and 
malignant lesions of the cecum. Dearer 
stated that in the majority of the cases In 
which fecal fistulas later developed, he noticed 
ukrri titan in the terminal portion of the 
Ileum and In the cecum at primary operation. 
It Is probable that In many of these cases the 
lesions were in reality those of regional enter! 
tu. The more general use of conservative 
therapy and cbemothcrap\ In pelvic inflam 
nutory disease will probable reduce the Ind 
deuce of fecal fistula from this arose 

Spontaneous establishment of an external 
fecal fistula Is not common. Three such cares 
were encountered in this series (Table V) 
Haggard in naif! reported i caves In which 
fecal fistula followed spontaneous rapture of 
an incarcerated hernia containing gangrenous 
bowel. In his 3 other cases the fistula occurred 
after herniorrhaphy Muehs&m (38 39) re 
ported 3 case* in which the fecal fistulas were 
created by spontaneous rapture of an abserss 
in the right Iowtt quadrant 

ETIOLOOIC TACT 0*1 Df ECU MATTOX Of 
rrCAL 7TSTCLA 

In Tabic I are given some of the larger *e 
ne* of cases reported which present the patho- 
logic lesion underlying the development of 
fecal fistolas. Those series published previous 
to 19J J do not In dude regional enteritis as ■ 
causative factor Jxo doobt cases oi regions) 
enteritis acre reported as appcodidtrs or if 
the lesion showed a tuberde-li sc formation u 
hyperplastic noocaseous toberrulosla It fa 
ocr purpose to study the paper relation of tbe 
latter granuloma to tuberculosa and regional 
enteritis. This will be reported at a later date 
Because daring tbe r*rh sear* followin the 
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TABLE VI —ORIGINAL LESION IN 408 CASES OE 
FECAL FISTULA OPERATED UPON AT THE 
MAYO CLINIC* r 


Buie laion or operation from which fecal fistula resulted Cases 

Appendicitis 99 

Fecal fistula after initial operation 65 

Amebic appendicitis 1 

Mucocele of the appendix 1 

After secondary operation for obstruction 34 
Regional enteritis 6af 

Regional lleocohtis 9 

Tubo-ovanan inflammatory disease (not tuberculosis) 49 
Operations after septic abortions 3 

Mahgnant lesions 35 

Diverticulitis 28 

Tuberculosis, tubo-ovanan 17 

Tuberculosis, in testmalf 17 

Operations on benign lesions of uterus, tubes, or 
ovanes 14 

Chronic ulcerative colitis 10 

Operations about the gall bladder 10 

Traumatic intestinal perforation, gunshot uounds, 

and so forth 8 

In performance of herniorrhaphy 8 

After multiple operations for adhesions 8 

Actinomycosis 5 

Miscellaneous 

Operations on volvulus, intussusception, and mes- 
enteric thrombosis 5 

Operations on benign tumors of bowel 5 

Operations for repair of perforated duodenal ulcer 2 
Operations on pseudomucinous cysts of ovary 3 

Operations for impaction of gall stones 2 

Operations for drainage of pcnnephntic abscess 2 

Operations for resection of injured spleen 2 

Operations for repair of diaphragmatic hernia 1 

Drainage of subdiapbragmatic abscess 1 

Drainage of prostatic abscess 1 

Multiple intra abdominal abscesses of unknown 
cause 1 

Multiple intra abdominal granulomas of unknown 
type 1 


*Sevrnl«n of the 40S patients operated upon had latent ayphihs 
tin 42 ot the cases of regional enteritis the initial operation was appen 
dectoms or drainage of an abscess of the right lower quadrant supposed 
to be of appendiceal ongm. 

t'fhe term intestinal tubercnlosla refera to so-called hyperplastic non 
caseous tuberculosis which contains atypical tubercles but in which 
tubercle badlh cannot be demonstrated or cultured 

general acceptance of acute appendicitis as an 
entity, the technique of the operation, the sur- 
gical security and the rapidity of the decision 
to operate were less favorable than they are 
today , the incidence of fecal fistula w as un- 
doubtedly greater Most of the attention and 
discussion were devoted to acts of commission 
or omission by the surgeon, rather than to any 
intrinsic lesions in the intestinal wall 
The literature is replete with papers attrib- 
uting fecal fistulas to unintentional injuries of 
the intestine during operations, necrosis by 
ligatures and misplaced sutures, improper li- 
gation of the appendiceal stump, the u=c of 


TABLE VH — DISTRIBUTION BY AGE OF PA- 
TIENTS WITH SURGICALLY TREATED FIS- 
TULAS 


Age, years 

PatienU 

I-IO 

8* 

10-20 

35 

20-30 

107 

30-40 

90 

40-50 

86 

S&-60 

55 

60-70 

27 

•2 at age 3 3 ears 

TABLE VUI —DURATION OF FISTULAS 

BEFORE 

PATIENT CAME TO CLINIC 

Time interval 

Cain 

0-6 months 

68 

6-12 months 

65 

12-18 months 

5*5 

18-24 months 

69 

2- 5 years 

64 

5-10 years 

66 

10-15 years 

14 

15-25 years 

5 

45 years 

i 


rigid drains and blind energetic clamping 

In cases in which fecal fistulas develop some 
time after operation, we believe that the initial 
step is the formation of adhesions to the ab- 
dominal wall at the site of the incision When 
there is active progression of the lesion in the 
intestinal wall, inflammation extends along 
the adhesions and sets a pathway for the fis- 
tula When there is distal mechanical or 
physiologic obstruction, the formation of a fe- 
cal fistula is often a saving grace Coffey 
stressed the rfiles played in the development 
of fecal fistulas by postoperative incisional 
hernias with adhesions to the bowel, mesen- 
teric traction, and the resulting disorganiza- 
tion of peristalsis 

Hemeck (25, 26) reported 3 cases in which 
tapeworms were believed to play a part in 
formation of fistula In this senes, there was 1 
case m which the ova of Taenia saginata were 
observed in the w all of the fistula Gibnej de- 
senbed the passage of Ascans lumbncoides 
via fistulas In 6 of our cases, these worms 
were passed via the fistula, but wc behexe 
that these intestinal parasites are purely inci- 
dental Bannich desenbed an internal fistula 
following appendectomy in a case of amebic 
appendicitis, with a stormx postopera tn e 
course 
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Birth In 1890, reported 4 case* of fatal 
abdominal acticcsovcosis, s of which were 
appendiceal with persistent fecal fistula*. 
MMrt estimated that s to 3 per cent of appen- 
diceal abscesses are actrocmvcotk and rt 
ported 5 cases of fatal actinomycotic append! 
ceal abscess with persistent fecal fistulas 
Rowntree Dlnglals, and Brown abo described 
fecal fistula* developing In case* of actinom) 
cod* after operation. Five case* of actino- 
mycotic fecal fistula were encountered at tbe 
Mayo Clime In ta years In these case* re 
petted operations had been performed and 
one may conclude that oediaanh actinomyco- 
tic nmu tracts do not communicate with tbe 
intestine The fecal fistula is probably a result 
of operative manipulation In ai cases of 
actinomycotic sinus tract of the abdominal 
mall In which a fistula was suspected no com 
municflUon with the intestine was demon- 
strated 

Mucocele of the appendix is occasionally a 
cause of formation of fistula (Grodinsi) and 
Rubaits) Odc such case was encountered in 
this series. Tbe prevention cause and treat 
ment of fecal fistulas resulting from foreign 
bodies are self-evident and will not be da- 
mned further 

STATISTICAL AXALYHH 
Fire hundred and nmetj patients who had 
fecal fistulas registered at tbe Mayo Clinic 
from January 1 193° to December ti «94> 
inclusive Of these 40S were treated by some 
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surgical procedure The remaining patients 
did not undergo operative procedure because 
of medical cootralndicatson Inaderjuate trial 
at spontaneous healing, or the deebian of tbe 
patient Tbe noosurgical cases were omitted 
from the discussion because the diagnostic 
data were not verified by laparotomv Thus 
man> of the fistulas which were believed to be 
dngk peeonerativel) were found at operation 
to be multiple and complex. There bid been 
previous attempts at repair of the fistula In 
41 1 per cent orf the cases. One patient had 
had S previous attempts at closure of the 
fistula. 

TaWe VI presents tbe 40S surgically treated 
fistulas listing as far as possible tbe baric le 
sion fa tbe intestinal wall. When such a 
lew 00 could not be determined It was assumed 
that tbe fistula developed because of Inflam- 
mation the sepaial on of adhesions or Injun 
lo tbe bowel and tbe care waj fisted under the 


TiBix xn —swim car or cases c< wmtn rt 
cal rirrcLAi dcvtloped Aim lxxtml 
ort*Anox at cux7c 


Rrwetko erf hlalxrt ( r oitm) 

Brrfcr*ttwi do* I i trumUi* 

Cifxn^ ilfmlm tr>! l»* rr-wct/wi f< *L« 

RtpmsI dforttll*, reerdn-f «oy /or 
Repnall rolent* 

iLrpooal mtrran, d-jj-ufr liWdilwl lower 
qodrtst 

Alur cWre7*l«U**7 
DrtiraEf erf petne ilorm 
Um WrmcnWrfT 

After rrrrctfcwi orf ■fntio* for betuir i»or 
Iftrr «f*T*tic*i tiw rfrmhH 
Aftrr rcwrtr* Icr twLerrw iwn drrtJ 
tVirn** orf Kltnorwjrritie *1* m 
Dump erf tbw-rm 


T*td 



LICHTMAN, MCDONALD FECAL FISTULA 


455 


TABLE Ain —POSTOPERATIVE RESULTS OF PROCEDURES FOR THE CURE OF FECAL FISTULA 
ACCORDING TO TYPES OF FECAL FISTULA 1 


Result 

Multiple 

fecal 

Single 

tubular 

Saccular 

suppurative 

Combined 

fistula 

Lip 

fistula 

Internal 

fistula 

Total 

X 930 - 

*935 

I93&- 

1941 

1930 - 

1935 

I93&- 

IQ4t 

1930- 

I 93S 

1036- 

1941 

1 93 cr* 

1935 

I03&~ 

1941 

1930 - 

1935 

- 

1936 - 

1941 

- 

193 *- 

1935 

I0J6- 

1041 

Cured 

38 

47 

47 

39 

0 

10 

10 

13 

IZ 

s 

S 

10 

344 

Persistent 

23 

14 

1 8 

3 

3 


3 

2 

2 

2 

1 

0 

64 

Died in hospital 

II 

mm 

mm 

2 

2 

Si 

2 

O 

S ! 

O 

l 

I 

33 

Dead r yr 

II 

■a 

« 

Z 

2 

* ! 

3 

1 ! 

3 

O 

1 

1 

33 

Inadequate 
follow up 

6 

6 

5 

3 

3 

2 

I 

2 

3 

I 

2 

2 

35 

Total 
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1 Eoch type is furthur subdivided into the cases occurring In 1020-35 and 1936-41 (6 year intervals) 
hote* — Cures in cases of Internal fistula and to some extent m cases of combined fistula are difficult to determine. One must depend on sympto- 
matic recovery or roentgenologic evidence. When the operation was performed In one or more stages the result of all stages as a unit U taken 


type of operation originally performed Thus, 
while the appendix or a supposed appendiceal 
abscess was the site of the initial operation 
resulting in 169 of the fecal fistulas, in 70 of 
the cases there was found to be some other 
basic cause at the timo- of operation for the 
repair of the fistula The list mentions 35 
cases m which a malignant lesion was found 
to be the cause of the fistula This is exclusive 
of intentionally created enteric or colomc 
stomas Most of the cases represent opera- 
tions upon the appendix or some abscess m the 
lower part of the abdomen in which the under- 
lying malignant lesion was not suspected at 
initial operation Internal fistula estabhshed 
spontaneously by mahgnant lesions was not 
included Table VII presents the age of the 
patients who had fecal fistulas The maximal 
incidence occurs m the third decade Two 
cases occurred at the age of 3 years, both fol- 
lowing operations for appendicitis with rup- 
ture 

The duration of the fistulas before the pa- 
tients registered at the chmc is given m 


Table VIH In some cases, the fistula was 
permitted to dram for a remarkably long 
period, m 1 case for 45 years In some, the 
drainage was intermittent over a period of 
years 

The types of fistulas encountered are hsted 
m Table IX, with their relative incidence 
Multiple fecal fistulas are the most common 
type This is contrasted with the earlier group 
presented by Mayo and Schhcke, m which the 
single tubular variety was more common It 
is suggested that fewer fistulas are occurring 
as a result of operations on acute appendicitis, 
and a larger percentage now occur after opera- 
tions on granulomatous lesions of the intestine 

Table X presents the sites of external open- 
ings The majority of tracts open on the right 
lower quadrant of the abdomen (58 2 per 
cent) Miscellaneous sites, such as upper part 
of the abdomen, postenor lumbar region, va- 
gina, bladder, penneum, and other less com- 
mon sites, occurred in 8 7 per cent of the cases 

The internal openings are hsted in Table 
XI The ileum is the most common site of 


TABLE XIV —POSTOPERATIVE RESULTS FROM SURGICAL TREATMENT OF FECAL FISTULA 
FOLLOWING SOME Or THE MORE COMMON LESIONS 


Result 

Appendicitis 

Regional 

enteritis 

i 

Regional 

ileocolitis 

Pelvic inflam 
matory disease 

Diverticulitis 

Intestinal 

tuberculosa 

Tubo-o vartan 
tuberculosa 

Cured 

78 

44 

4 

28 

14 


7 

Persistent 

4 

It 

3 

8 ■ 

9 


7 

Dead postoperntivelj 

7 

3 

z 

3 

2 1 




Dead 1 yr 

7 

2 

1 

7 j 

^ i 




Inadequate follow up 1 3 

2 

— 

4 1 

- 1 

3 
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Barth in 1890 reported 4 cty% of fatal 
abdomwal ectinomvtoslA, a o / which were 
appendiceal with persistent fecal fistulas. 
Short estimated that 1 to s per cent of appen 
dlceal ibtcn*cs are actinomycotic and re 
ported 5 easei of fatal actinomycotic appendi- 
ceal abscess with persistent fecal fistulas. 
R corn t ree Hln gills, and Brown also described 
fecal fistulas developing In cases of actinomy 
cobs after operation Five cases of actino- 
mycotic fecal fistula acre encountered at tbe 
Mi vo CEnlc In is yean. In these cases re 
peated operations had been performed and 
one may conclude that ordinarily actinomyco- 
tic »inn 1 tract* do not communicate with the 
Intestine The fecal fistula is probably a result 
of operative manipulation In 31 cases of 
actinomycotic sinus tract of the abdominal 
wall in which a futula was mrpected do com 
rmmi cation with tbe Intestine mas demon- 
strated 

Mucocele of the appendix ts occiuionally a 
cause of formation of fistula (Grodm*b\ and 
Rubtuti) One such case was encountered In 
this senes Tbe prevention cause and treat 
meat of fecal fistulas roultmp from foreign 
bodies are self-evident and will not be dis- 
cussed further 


STATISTICAL ANA LITIS 

Five hundred and nioett patients nbo had 
fecal fistulas registered at the Mavu CKmc 
from January 1930 to December 31 1941 
Indus? c Of these 40S were treated b\ some 
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surgical procedure The remaining patients 
did not undergo operative procedure because 
of medical cootraindjcaUon inadequate trial 
at spontaneous healing or the decision of the 
patient Tbe noosurgical cases were omitted 
from the discussion because tbe diagnostic 
data were not Aerified by laparotomy Thus 
many ol the fistulas which were believed to be 
single prtopcraUvtly »ere found at operatic* 
to be multiple and complex. There had been 
previous attempts at repair of the fistula in 
41 1 per cent of the cases One patient had 
had 8 preview* attempts at dome of the 
fistula. 

Table VI presents the 40S surgically treated 
fistulas listing as far as possible tbe basic le 
sion in tbe Intestinal wall When such a 
ksioo could not be determined it was assumed 
that the fistula developed because of lnfiam 
matron tbe separation of adhesions or Injury 
to the bowel and tbe case was lirted under tbe 
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umn ko matter how limn 'he Jx-tukI of lag, 
if a fistula reopened, it was considered .w per 
sistcnt A Ian of ns much a 1 ' 1 1 \cirs was 
encountered Death of a patient within 1 
tear removed the in'-t to tint column, c\cn 
if the tistula was lualul at the time of death 

IMTIIOI OOJt VNATOMX 

Jhe gross pathnlogv of fecal listulas has 
been the subject of mane studies which liaec 
provided a basis for the elassificntion of fecal 
fistulas flic microscopic structure has re 
cencd less attention, although much can be 
demed from the classic wort s on granulation 
tissue in general lhercfore, =;o cases were 
selected from the material available in a 12- 
>ear period for more intensive stuck, 111 order 
to see if any traels show eel characteristics 
which would account for their persistence 
The 50 cases were selected, without reference 
to the histories, from those cases 111 which 
there was no indication in the routine patlio 


logic diagnosis of ant reason for the pcrsist- 
c nec of the listul 1 1 lie usual diagnosis was 

lnfhnmiatorx or granulation tissue Speci 
mens in which the listul 1 and both its internal 
and external openings were casih identified 
were cmploved In > of the cases before iott 
a diagnosis of regional enteritis explained the 
persistence of listulas preuotisk believed to 
liaxc followed operations for appendicitis 
1 he histories were subsc quciilk examined and 
the diagnosis was xerilied Characteristics 
were sought which would show win, without 
obstruction below, the usual contraction of 
hbrous tissue failed to close these listulas 
spontaneousk Win do some of the fistulas 
resist repeated attempts at closure* 1 

Repeated scrtions were taken at sexeral 
levels of the fistula and at the opening 111 the 
bowel 1 he sections were stained bv heina 
toxjlm and eosm, a modified gk cogcn-stain- 
mg carmine for amebic inclusion bodies (Meri- 
wether), carbolfuchsin for tubercle bacilli, a 
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origin. When the fistula b multiple and finds 
ongm In tiro different segments, tbcv are 
lUtcd separately In cun of Internal fistnlas, 
the more proximal segment is taken as the orf 
gin cJ the fistula and tbe more distal as its 
external opening In 37 esses, the points of 
ongm and exit were too complex to determine. 

T»ble \ gives the causes In the 3 esses of 
this series fa which the leal fistola developed 
by spontaneous rtrptme of sn ahacesi- In *8 
cases, the fecal fistnla developed after opera* 
tkm at the dinlc. These are atnmnariied in 
Table XII which gives the ao#es or the opei 

aliens after which the fistulas dereloped Be 

cause of the multfplkit> of the operations, no 
attempt was made to determine the percent 
age incidence represented. The remarnlnj 
fa tubs developed after operation ebewhere 

Tables xni VT\ V\ aodXMwmmi 
rise the postoperative results providing the 
basis for the discussion of treatment The 


tables are complex. They represent an at 
tempt to determine (1) the relative success of 
tbe operations on the various types of fistula 
divided into two 6-year periods (Table VIII) 
(1) the relative success of opera tire treatment 
of fistu las resulting from some of the more 
common causes (Table VTV) (3) relative 
results of the various cperatlvc proerdares 
(Table W) and (4) tbe relative Incidence and 
type of postoperative compBcatlan for each 
procedure (Table XVI). By this method It b 
hoped that rational statistical help can be 
obtained ior the appBatk* of the proper 
procedure to each case. Condtrikm in tbe 
icctioQ 00 treatment are drawn freely from 
these tables. 

The term “cured as employed here repre 
sents ekanre of the fistula as far as is deter 
editable at the present writing, with a mini 
mum of <p months acceptable Otherwise, the 
case Is placed In the inadequate follow up cob 
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cular structure Although the type of cell 
that was predominant matched the type of 
cell most common in the lesion m the intesti- 
nal wall, no cell or arrangement was found to 
be characteristic of any of the etiologic agents 
observed Thus, in some cases of regional 
enteritis the histiocytes were prominent, in 
others the plasma cells and in still others the 
lymphoa tes When more is known about the 
causes of these intestinal lesions, it is possible 
that each of these cells wall represent a particu- 
lar type of inflammatory response or stage in 
the development of the lesion 
Because of the complexity of the condition, 
a somewhat composite picture of fistulas stud- 
ied wall be presented The reader should re- 
member that in each tract one or two of the 
cell types and arrangements predominate 
The histiocytes follow' the vascular structure 
closely Frequently they load the perivascu- 
lar lymphatics, forming sheaths for the ves- 
sels At intervals, the sheaths bulge out into 
nodular masses, and when the nodules are 
numerous, they become confluent, so that the 
perivascular distribution is not apparent In 
the medial zone the vessels may form sinuses 
which provide the structural network of the 
larger histiocytic nodules Plasma cells, mul- 
tinuclear histiocytes, and foreign body giant 
cells are associated in varying numbers In a 
few cases in which a large giant cell had com- 
pletely surrounded a blood vessel, it was in- 
teresting to note that the vessel wall and 
endothelium ware not visible in the portion 
cuffed by the giant cell Lymphatic vessels 
also undergo formation of sinuses 
The conglomerations of histiocytes are more 
common at the branching of vessels and ab- 
sent at the dilated curved portions The his- 
tiocytic sheath becomes thicker as the vessels 
approach the internal zone Where the massed 
capillaries form loops at the lumen of the 
tract, the histiocytic cells fuse and form a 
continuous endothelium-like layer separating 
the granulation tissue from the fecal stream 
Where regions of hemorrhage are present, the 
phagocytes are loaded with hemosidenn In- 
gested bacteria and bactena clinging to the 
walls of the histiocytes are present m moder- 
ate numbers close to the lumen but are rare 
deeper in the tissue In recently formed 



Tip 2 The vessels of the medial zone that connect the 
radial branches show panartcntic changes In the small 
vessel the lumen is almost obliterated Medial thickening 
is an early change in the vessels (hematoxj hn and eos in, 

X175) 

tracts or in ulcerated regions of old tracts, 
polymorphonuclear leucocytes woth ingested 
bactena can be seen for a short distance along 
the penvascular lymphatics 

In tracts in which lymphocytic infiltration 
predominates, the arrangement is less clear 
Large regions of the internal and medial zone 
are occupied by masses of lymphocytes In 
the medial zone, large endothelial cells with 
finely reticulated nuclei are intermingled 
True lymphoid nodules with pale central cells 
and a blood vessel are present m small num- 
bers Occasionally, one sees a nodule whose 
center is occupied by larger cells which are 
endothelial in type Their fibrillar processes 
form a fine network m the nodule No vessel 
is present m these In the external zone, there 
are irregular masses of very deeply stained 
lymphocytes with very little cytoplasm Be- 
tween the lymphocytes there are comma- 
shaped streaks of densely staining chromatin, 
probably representing pycnotic nuclear mate- 
rial 

Mast cells are frequent m the areolar con- 
nective tissue, closely intermingled with the 
stellate fibroblasts 

In the 50 tracts that were studied m detail, 
the predominant type of cell was tabulated 
Histiocytes were most common in 19 (38 per 
cent), plasma cells m 10 (20 per cent), lymph- 
ocytes in 7 (14 per cent), polymorphonuclear 
leucocytes in 1 (2 per cent), and m 13 (26 per 
cent) no particular cell was predominant In 
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modified Grim stain and Galantha* silver 
»tiin for spirochetes. Fixed frozen sections 
wcrt miik to stud) the cootenU of vacuoles 
created b) solution in the fiptd solvent* uvd 
in making paraffin sections 'Actions were 
studied under the polarizing microscope with 
and without a selenite cnatal to identify 
doubh rrfractile mchiikni. 

ificrestopic anatomy It soon became ap- 
parent that the anatomic structure of the fa- 
tula was not haphazard but that it had a 
definite histologic pattern. Thi» was estab- 
lished as soon as the fistula was a few months 
old and an organized tisaue developed WhOe 
few tracts presented as dear-cut a pattern as 
will be described the structure it represents 
tive of oil of than The pattern was moat 
prominent in the fistulas that contained im- 
bedded talc It should be understood that the 
pattern is changed bv frequent hemorrhage 
ulceration and overgrowth of granulation tis- 
sue m local regions 

A The vascular pattern Thu Is best de 
scribed by division into three concentric tones. 

The external zone Tbe outer tone u occu- 
pied bv longitudinal and drcular bundles of 
vessels. The longitudinal vessels pass up and 
down the tract and are frequent!) limited to 
two regions at opposite sides of the arcumfer 
cnee. The drcular tmcIs branch off the lon- 
gitudinal rsiels and pass around the perfph 
ery of the tract The thickness of the vessel 
walls is proportionate to their size 

Ttr medial zone The vessels in this zone 
run m a radial fashion They ore straight and 
give oil rdativrh few brandies in this zone 
Tbex run between the bundles of bbrous tis- 
sue The branches that do edit show panar 
tenttc changes (F5g a) \h degrees of protlf 
erative medial thickening and obliterative 
endarteritis are seen ‘•'cvrral vessels .are com 
pfetely obliterated and histiocytes invade 
their substance These represent former aph- 
is/) tufts which have lost ibnr function lie 
cauje of the Increase in amount of and coo 
tract loo of the hbrous twut tending to 
obliterate the fistula. In persistent fistulas 
elements are present which tend to slow or 
suppress this natural tendenrs At intervals, 
the radial artenolex break up into sinusoid 
structures inside of nodular masses of in flam 


mator) ceTIs, again to form stngic vessels after 
traversing the nodule Lymphatic se**eU arc 
al<o prominent both a perivascular anti a 
independent ve*-d*. In some fistulas si ouscW 
lymphatic structures surrounded by ljurpho- 

cytic nodules are seen 

The internal zone A oscular granulation 
tuft* make up the tissue surroanding the lu- 
men of the fistula. Capillar) loop* /oin the 
radial vessel*. Where tbe capillaries curve or 
branch their diameter is raarkedlv increased 
At tbe border of the tract j to 5 concentric 
loops lie Id dose prorimlty separated from tbe 
fecal stream by a thin syncytium of histiocytic 
cell*. ^maH hemorrhages arc common here 
and a mass of free erythrocytes and bemad 
derin mav be wen lying among ghosts of rup- 
tured capillaries Where squamous or iotesti 
nal columnar epithelium has covered tbe vas- 
cular tufts they maintain tbdr structure 
beneath it, creating papillae and pegs or re- 
sembling intestinal \lQl 

B nbrouf tmue- At the inner portion of 
the medial zone stellate fibroblasts can be 
seen replacing tbe granulation tissue with a 
more fibrillar material As one examines the 
external rone there is move collagenous mate 
nal present than in the medial zone The 
direction of the fibrils follows the long axis of 
the original earl) fibrobla ta. In tbe mam. 
the inner portion of the medial zone ha nr 
cnlar bundles while external to this the bun- 
dles are longitudinal The bundles in the ex 
temaJ zooe run longitudinal!) Blood vexed 
ha\e a fibrous sheath around them and in 
tbnr earh formation, earl) GbroblaUs can Iw 
seen with their axes parallel t the csscls. 
Tbe longitudinal sheaths surround the nerves 
and vessels outside the perineural or perivas- 
cular lymphatics 

In some cases the collagenous ti sue was 
doubly retractile under the polarizing micro- 
scope Thi may be evidence of early degen- 
eration of tbe collagen fibrils These fibrils 
locked normal In sections stained with bema 
toxidln and eosm and examined under otdi 
nary light 

C The granulation ti**uc The internal 
portion of a fecal fistula cowl ts of well or 
gantzed granulation tissue Tbe iniiammatorx 
cells mime a definite relationship to tbe as- 
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Ilf, 5 I jcoiwkIiuiii pnmilonn a, Section Hamnl with 
Iinnalimlin nml conn show < thi s|x>ri in t forcipn lxxl) 
rnntfcli It dms not Mam anil in Inch!} refnclik b, This 
«ecU<m it stained with /tclil Ncilsm nrliol fuclivin and 
Main* bright rial c, ^ ubcrctc til c formation produced In 
lacolxxlitiiu 

both was introduced bv the surgeon from an 
unwashed glove or the perforated finger tip of 
a glove which so frequently is loaded with 
laic J he liber-stimulating action of the sili- 
cates has repeatcdla been discussed, and their 
attain on the peritoneum ha- been demon- 
strated (Ratnst v and Douglass) 

In 2 (4 per cent) of the tracts the foreign 
both gnut cells contained petrolatum pro 
(lncing a parafhimma-hhe reaction Looking 
bark again, one ran assume that this origi- 
nated from a petrolatum game drain It 
brings to mind the oft rept ited admonition 
against the list of petroleum derivatives ns 
lubricants in am both mvitv, because of the 
oicasional disastrous rt'iilt 

In i of tlu traits there w is a granuloma tine 
to tin spun s of tin moss L\ < npodmm f Tig i) 
X Uln rile like formation was noted m thi- 
1 IM 

1 our of tin traits showed Ingtsted irvstul 
Inn m iti ud ninth was -.olubU in the lipid 
solvents implov id in t mbuldmg In tin Irud 
tro m st (iion Uun. emptv spin-, wm ldtnti 
bed is rbolist, rol isPrs XXhin tin spinth 
W“ts 1 irgt tin tttreign bixlv gi \nt till was -ean 
t>» 1 ngtill onh a p irtion t*i tin 1 rv -tal bundk 
lisa lib tin mon nu’etil portmn 

lot ot tin ti iits showed! iret 1 1 min - 01 
ft; < sit ,1 1 1 lh lt) \ ann is ( ,i at - ,>j <Jr r 1 
"<*> hi , tlu Ionian btsn (_i u t ttlk i<m 
t'u id v hi n’t s ninth oviaip nl a urnur p >- 



Hon 01 the ctlU 1 he thud contents vtere not 
identified Jlust fortign both giant cells 
wen. rlostlv associated with blood vessels 
L Misa Uaneous and degt iterative changes 
X curious olmrv ltiott was made on 7 (14 ptr 
tent) ot tin tracts On t vamination with po 
lari 7 ed light al the point o) extinction multi 
pie, minute hrilhuntlv nfractik sjk.i1 s v ert 
seen lbev vtre ton small to identifv and did 
not show am color 'some wen in fon’ign 
IukIv gi ml tills v hilt othi n did not li ive am 
app irt nt n ait ion around the m I his n n ,t n- 
tiomd lv tansj 6 hi tlu 7 traits shn mg this 
vurt among tho-i on which opinion had 
hetn rlnrnn d nu"t lrtf|ueiitlv ic vvhuh lnd 

Kan most ob'tm iti iv jr Mstmi Mtlmut ap 
pari 'it 1 um Tlu sirmtic.ami ot tin ri raetiit 
sjhihio 11 not h ib ti ’nvm d 

loam nbs v t r< pa'-ent in ; o t 5 1 t aets 
r id m , ijoiuti ' 1 m m> re's a> t<> ca. 
vanihom *<» - jv; u s t o'!< d <k m ton 
v is pa , iu m flirts 1 \ - > ->s< s t! , , 
hcuo s nb ib Viin t'oab'V refvrti'e 
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Ft*.j V crttoi ftbcr In kxo*» bodr psat ft£L Tb« wdton t ri*ta h Uilanl Ik wxlfanl tW ■ 
*«U£® t fell U tuned rtk W*»tai>l» tad «•*» tbe aad lit fiber Uun red (X j 78) 


3 tracts eosinophils were abundant. There 
were tuberde-Kke structure* In 5 As has 
b«n stated no relation between the etkJogic 
■gent and tbe tvpe of crD cookl be estab- 
lished except that in 3 of tbe 4 cases of tuber 
culosis Included In this group the lympho- 
cyte was the mast prominent cell 

D Contents of tne foreign bod) giant ceils. 
Twenty-seven (54 per cent) of the tracts con- 
tained foreign bodv giant cells in appreciable 
numbers. Study of their contents provided 
one of the roost interesting and thought 
provoking aspects of this work. 

Small refracthe Insoluble fibers were found 
m 7 {14 per cent) of tbe tracts. In sections 
stained with hematoryBn and eosin they ap- 
peared to be laminated. When they were 
stained with carmine or methylene blue, the 


outer portion stained while the central nor 
lion or core remained colorless (Fig 3) Un- 
der the polarizing microscope they were com 
pared with control fibers embedded in animals 
and definite^ Identified as cotton fibers. 
Since these were cases in which reopen ti on 
had been performed it is Bi el ) that tbe fibers 
were initial!) introduced by the vigorous 
swabbing grasping and packing awai of tis- 
sues with drv gauze sponges. The presence of 
these fiber* and their possible significance in 
maintaining these fistulas should condemn 
the practice. 

Furthermore in 4 (8 per cent) of tbe tracts, 
crystals of magnesium silicate (the main com- 
ponent 0/ tak) were Identified In the polaris 
log mlcrtncope— with nod without a selenite 
crystal (fig 4) Herr again, the fercign 





BBSS 


3 & 




Ft* 4 r»rtldecC tile (nicnrti«D»«bc«l ) tnttfddaJb 
(«epi body jUwl e*£L Tlw wetk® H rt*!rt ikows tin 

try sadrr tb* potrrmu be*ut«<)km 

«*i «o u XJ») 



LICHTMAN, MCDONALD fecal fistula 


461 



Tig 5 Lycopodium granuloma a. Section stained with 
hematoxylin and cosm shows the spore in a foreign bodj 
giant cell It docs not stain and is highly rcfractile b.This 
section is stained with Ziehl Neelscn carbol fuchsin and 
stains bright red c, Tubercle like formation produced bj 
Kcopodium 

body was introduced by the surgeon from an 
unwashed glove or the perforated finger tip of 
a glove, which so frequently is loaded with 
talc The fiber-stimulating action of the sili- 
cates has repeatcdlv been discussed, and their 
action on the peritoneum has been demon- 
strated (Ramsey and Douglass) 

In 2 (4 per cent) of the tracts, the foreign 
body giant cells contained petrolatum pro- 
ducing a paraffinoma-like reaction Looking 
back again, one can assume that this origi- 
nated from a petrolatum gauze drain It 
brings to mind the oft repeated admonition 
against the use of petroleum derivatives as 
lubricants in am body caxatx , because of the 
occasional disastrous result 

In 1 of the tracts there was a granuloma due 
to the spores of the moss Lx copodium (Tig 5) 
A tubcrcle-ltkc formation was noted in this 
cast 

Tour of the tracts showed ingested erxstal- 
lmc material which was soluble in the lipid 
solxents employed in embedding In the fixed 
frozen section these emptx spnecs were identi- 
fied as cholesterol esters When the spicule 
was large, the foreign bodx giant cell was seen 
to engulf only a portion of the crxstal bundle 
usually the more ragged portion 

I i\e of the tracts showed large numbers of 
ingested cells m various degrees of degenera- 
tion In ^ the foreign bodx giant cells con- 
tained vacuoles which occupied a major por 



L 

tion of the cells The fluid contents were not 
identified These foreign bodx giant cells 
were closely associated xvith blood xessels 
E Miscellaneous and degenera tree changes 
A curious observation was made on 7 (14 per 
cent) of the tracts On examination xvilh po- 
larized light at the point of extinction, multi- 
ple, minute, brilliantly rcfractile specks were 
seen Thc\ were too small to identify and did 
not show anx color Some were in foreign 
bodx giant cells while others did not haxc any 
apparent reaction around them This is men- 
tioned because 6 of the 7 tracts showing this 
x\ ere among those on xxhich operation had 
been performed most frequentlx or which had 
been most obstmatelx persistent xxathout ap- 
parent cause The significance of the relraclilc 
specks could not be determined 

Foam cells were present in 5 of the tracts 
and in 5 cases were so numerous as to create 
xanthomatous regions Colloid degeneration 
was present in 2 tracts In 2 cases the col- 
lagenous fibrils were doublx rcfractile and 
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showed dearly in polanxcd fight Tbesignlfi- 
ranee of this phenomenon Is not dear It m*\ 
represent early degeneration Mvxomatou* 
degeneration was noticed In 3 tract*. 

t The lining of the tract. Ashaibcenmen 
tioned the granulation tissue bordering 00 the 
lumen a arranged u concentric ben of capU 
laO loops covered by a single layer of flattened 
histiocytic crib. Moat of the tubular tract* 
maintain this arrangement In tbar mid 
sections even after veara of function. Tl* 
outward funnel-like advance of the Inteatlnal 
epithelium is more rapid than the progre** of 
squamous epithelium inward, Mlcrracopf 
callv the intestinal epithelium advances In 
small outlying crypts in which the deeper 
pert* are covered bv young columnar edit 
while the exposed portion* still maintain their 
hiatiocvtic covering When completely co\ 
ered toe granulation tuft* *how a superficial 
resemblance to Intestinal vilh The tquamou* 
epit India! border however is sharper with a 
heaped- up ma rgin and a short dope of ad vane 
mg cell* When the granulation toft* are thu* 
covered a resemblance to pegs and papillae is 
fouod While contact la found in Up fistula* 
and intentional colonic stomas, no tubular 
tract of an> length was encountered in which 
the squamous epithelium actually contacted 
the intestinal epithelium In hemorrhagic and 
m supptiratiiT region* no lining of the tract 
a as seen The tissue lining the tract in the 50 
cases was as follows histiocytic 23 cecal 8 
squamous and cecal separated by histiocytic 
section 6 squamous, 4 Heal 2 squamous- 
cecal (Up) 2 hktiocrtlc with section of sup- 
purative membrane 1 degenerating fibrous 
tissue a and suppurative membrane 1 
The external border of the tract which tepa 
rate* it from the peritoneal cavity b com 
posed of a rather acellular compact Uver of 
fibrils. Such cells as exist arc pooriv preserved 
pvcnotlc and difficult to distinguish. It could 
Dot be dearly determined whether they were 
histiocyte*, serosa cells or fibroblasts. 

G Nervous tissue dements. In 10 (jo per 
cent) of the tracts nerve fibers and ganglion 
cell* were found to have extended into the 
tract This occurred only in those tracts in 
which the associated intestinal lesion showed 
marked hypertrophy of the nerve bundles and 


myenteric plexus. Although sfightly more 
common In cases of regional enteritis, this 
hvpcrtroph\ seemed to represent another 
phase of the reaction 0/ the Intestine In chronic 
inflammation The hypertrophy of nerve tis- 
sue seemed to be most marked in those cases 
In which there was an exceptionally excessive 
production of fibrous tissoe In these tracts 
nerve bundle* and gangfiock cell* were found 
for as much as 5 centimeters from the fittest] 
nal end of the fistula. In other cases large 
cell* containing pale blue cytoplasm with im- 
mense reticulated nudd and dear interact! cu 
lar space* were seen. It couil not be deter 
mined whether these mere of neurogenic or 
endothelial origin 


ru.iT) as which maixtacc nircuc* 


Most tatnlai in which there is not obstiue 
tfon In the bowel below or specific infection or 
malignant lesions to maintain them dose spon 
taneoash *>ome however are obstinately 
persistent and del) repeated attempts at clos- 
ure. It fit in this group that we are partlcu 
tariy interested 

c >enn stated that the mucosal fining of tutu 
ious tracts prevented their healing Kelly and 
Hurdon attributed the failure of closure 0/ the 
tracts to rigid hbrous walls, also claiming that 
fistulas from the flcum were rare. Coffer in an 
extensile study daaisacd the rile of ftemit 
tioo m the abdominal wall in the maintenance 
of fecal fistulas. \ on Mikulicz and Kauvb 


sod lorgue attributed great importance to 
the peristaltic traction on the afferent and 
efferent intestinal loops aod traction of the 
mesentery against the adhesions t the ab- 
dominal wall \ freeing with toffcv * views 
Lewis and IYnki. added the factor of Intra 
abdominal pressure In the msintcnancc of 
fistulas and the production of spurs Tbev 
stated that long tortuous tract* tend to heal 
spoctancouslv In Dearer s experience bow 
ever such tracts usually required operati e 
closure Erdmann and hansom stated that 
tract* origins ting In the ileum tended t 
persist 

In this senes a hernia of the abdominal wall 
seas noticed in 3 j per cent of the raves. It 
most be remembered that these ptri-fU regis- 
tered at the ^ir 1 - * f 
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and drainage from the original wound, after 
long persistence of the tract, and in 421 per 
cent of the cases after repeated attempts at 
closure elsewhere In the material studied 
here the following reasons for persistence of 
the fistula v> ere found 

x There is a distinct, active lesion in the 
intestinal wall at the fistulous opening which 
prevents spontaneous closure Operative clo- 
sure can be successful only if this diseased seg- 
ment is excised 

2 Foreign substances such as cotton fiber, 
talc, lycopodium, petrolatum, and products of 
degeneration embedded in the fistulous tract 
itself may alter the processes necessary for 
spontaneous closure of the fistula 

3 The defect or diseased portion in the in- 
testinal wall may be too large for spontaneous 
closure, since contraction of scar tissue suffi- 
cient to close the fistula would produce con- 
striction of the intestinal lumen Here also 
resection of the diseased though quiescent 
segment of the intestine is essential for closure 
of the fistula 

THE DIAGNOSIS OF FECAL FISTULAS 

The diagnosis of external fecal fistulas is 
made apparent by the nature of the dis- 
charge In cases m which the external open- 
ing is small, sinus tracts infected with Escheri- 
chia coh can simulate the fecal discharge In 
such cases feeding of insoluble or indigestible 
substances easily identified in the discharge 
establishes the connection with the bow'el In 
fistulas which discharge intermittently the 
passage of gas indicates a small opening m the 
bowel A careful history is essential to the 
diagnosis The presence of a foreign body 
must be ruled out 

When the diagnosis was in doubt, Judd sug- 
gested the injection of bismuth petrolatum 
paste into the tract With repeated roent- 
genography one may determine the loss into 
the bowel In present-day practice many 
radiopaque substances are available To de- 
termine the site of origin of the fistula Senn 
advised injection of hydrogen gas with auscul- 
tation over the cecal region If the gas 
escaped quickly without a gurgle, it indicated 
a fistula from the large intestine If escape 
occurred after an interval with gurgling as the 


gas passed the ileocecal valve, the fistula 
originated in the small intestine 

Ihe diagnosis of internal fistulas taxes the 
ingenuity of the physician Careful roentgen- 
oscopy with barium in the intestine will usu- 
ally give suggestive evidence The function of 
intentionally created anastomoses is com- 
monly studied in this manner With unusual 
fistulas special investigations are performed 
Pool and Miller discussed the diagnosis cl 
vcsicoappendiceal fistulas In their case cath 
etcnzation of the tract by cystoscopy with the 
injection of an opaque medium demarcated 
the connections In fistulas associated with 
the genital tract, the simultaneous use of 
barium in the intestine and injection of a radio- 
paque substance by catheterization of the 
external opening may be used for diagnosis 
Thus by barium enema and hysterosalpingo- 
graphy one may outline an appendicosalpingeal 
fistula Sigmoidoscopy is useful in diagnosis 
of fistulas originating in the sigmoid By this 
method the internal opening was brought into 
xnew in 14 of the cases studied While it may 
seem academic to subject the patient to such 
studies when the diagnosis is obvious, these 
methods give important preoperative infor- 
mation as to the condition of the intestine at 
the opening of the fistula, its function and, 
most important, the patency of the intestine 
distal to the fistula In complex multiple and 
combined fistulas the diagnosis of connections 
is difficult even after direct observation at 
laparotomy 

Because of the poorer prognosis and more 
difficult operative treatment of suppurative 
saccular fecal fistulas it is wise to establish the 
diagnosis beforehand These patients gn r e a 
history of intermittent feculent and purulent 
discharge depending on the patency of the 
communication between the intestine and the 
abscess cavity In this series it was noted 
that the only cases of fistula in which there 
was a history of hemorrhage from the tract 
were of this type In 6 cases the amounts of 
blood were small, while m 3 cases the hemor- 
rhages were severe 

Further, one must mention the lag that fre- 
quently occurs between operations and the 
development or recurrence of fecal fistulas in 
cases of regional enteritis Periods of apparent 
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healing for u much as 6 to ia month* after 
appendectomy or repair of fistula performed 
in such cun were noted Development of a 
feral fistula after obvious healing of the tna 
non foftawrlng appendectomy should uiggest 
the powibilt) of regloml enteritb. 

TREATVEfT 

Discussion of the treatment of an) surgical 


observation. TheIcMofeIrctrdvtes,ciuvme*, 
and nutritive material after* the normal etoo 
om\ of the hod) and necessitates replacement 
of essential substances lr\ entcrostcan) or hr 
intravenous and subcutaneous therapj The 
doaer the fistula I* to the duodenum i V 
greater fa the threat to Efe 

Continuous suction b) any one of a number 
of Ingenious methods is of threefold benefit 


complication nronerh begins with a plea for 
prevention. Reduction of the mddence of 
postoperative fecal fistulas should fdlow 
greater understanding and recognition of the 
lesion in the intestine application of the 
proper procedure and surgical care the Intra 
perrtooeaJ use of sulfonamide drugs in the 
presence of inflammation and realisation that 
nnel\ divided substances like cotton fibers 


(i) It promotes healing b) kerning the fistula 
empty and collapsed B\ sOgbt reduction of 
the intestinal pressure it promotes a more nor 
mal status and ms) tend to reduce the flow of 
intestinal juices and the accelerated empt)Lng 
time of the stomach. (1) It prevents eicona 
tion of the sldn hr the trypsin and other intes- 
tinal contents. (3) It provides a simple 
method of estimating the loss of fluid and 


talc, lycopodium and petrolatum ma> pro- 
duce granulomas m the peritoneal cavit) 

The management of fecal fistulas at the 
Mayo Clinic has been described by Dixon and 
Deuterman Schlicke and Dixon, and Mayo 
and ‘khlkkc. Much that 1* written here Is a 
recapitulation of these articles. 

Span! a* rout kealitt Spontaneous healing 
of most postoperative fecal fistulas will occur 
The larger sene* report spontaneous closure 
In from 39 per cent (DeaveT) to gi per cent 
(Ray) 0/ the cases. Several smaller senes re 
port ico per cent spontaneous closure after 
operations for acute appendicitis (Eliot) Ex 
perience has taught that a 6 to 1 j raoath trial 
at spontaneous dosure should be allowed be- 
fore an\ operative treatment Gage (quoted 
b\ Kelly and Hurd on) described a fistula 
which dosed spontaneous^ after 7 years of 
drainage. The greater the length and the 
more tortuous a fistula, the greater fa the 
tendency toward spontaneous healing These 
same characteristics tend to make the opera 
five diversion more difficult Before one pr 
ceeds on a trial of conservative therapy 
presence of a foreign bod) in the tract si ) 
be ruled out for in such cases operates 


electrolyte b> measuring the fluid aspirated. 
In an occasional case the fluid can be returned 
to a distal loop of boaeL Tbe suction devices 
described are numerous and often make use 
of common household Items such as coat 
hangers and pouring caps from sugar dis- 
penser*. In an) device a small opening in tbe 
fenestrated tube should be outside the stoma, 
preventing adhesion of the wall 0/ the tract 
and tbe accumulation of excessive suction. 

Dixon and Deuterman empkn a well made 
of kaolin and adhesive plaster Other authors 
advise the use of milk protein oTvc oil, and 
egg white in the diet to provide a menstruum 
for enzymes and bile present Surface exrooa 
tion fa further prevented In tbe local appBca 
tlon of beef broth and Witte s peptone, milk 
powder aluminum powder ot paste graying 
with 0 per cent tannic add or tbe appiica 
tioc of tenth n droebfon add. When 

h In- use of i t 


moval is essential to a cure 

\*Hot*r<Jtne mrasam trkuk fremoU 
tnt 1 For trigbtr Intestinal fistulis. 
more fluid the drainage from tbe fistula, 
greater is the debilitation of the patient 
traducing man) problems during the pen 
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tntive value, fluid, electrolytes, and nonex- 
pendable substances m the fecal stream have 
been absorbed, and the hazards are diminished 
during the trial at spontaneous closure The 
incidence of spontaneous closure m this region 
is greater than in more proximal segments of 
the intestine A high caloric, low residue diet 
is fed and the volume of fecal drainage is di- 
minished If the shin is indurated, 5 per cent 
sulfathiazole in a heavy petrolatum base or 
aluminum paste or powder may be employed 
Many devices for pluggmg the fistula were 
employed formerly Beck’s bismuth paste 
was abandoned, because of the danger of bis- 
muth poisomng There are still occasions for 
the use of chewing gum, iodized oil, or iodo- 
form gauze Marshall and Lahey, m 193S, de- 
scribed a simple double button device Before 
the employment of any of these, inflammation 
must be excluded hence they should never be 
used m the treatment of suppurative saccular 
fistulas They may be used when the patient 
is a poor surgical nsk and is losing ground and 
are occasionally successful in healing a fistula 
in which the discharge is small and inter- 
mittent 

Preopcrahve care Before operation the pa- 
tient’s protein, carbohydrate, electrolyte, fluid, 
blood, and vitamin reserves are evaluated and 
readjusted A nonresidue diet is given The 
patency of the bowel beyond the fistula is 
again estabhshed In inflammatory lesions 
maximal subsidence of the inflammation is 
secured by rest in bed Although sufficient ex- 
perience is not yet available, it appears that 
preoperative oral administration of 2 to 4 
grains of succinylsulfathiazole 6 times a day 
for 3 days is of distinct value m the more com- 
plex fistulas Sodium phosphate catharsis for 
2 days before operation is common Colonic 
irrigations with saline solution m the knee 
chest position and irrigations via the fistula, 
if possible, are given for several days The 
condition of the shm may be improved by 5 
per cent sulfathiazole ointment Maceration 
or induration of the abdominal skin should be 
cleared up before an operative incision is at- 
tempted In high intestinal fistulas the pro- 
thrombin time should be determined and vita- 
min K administered , if indicated The patient 
should be in as good condition as possible m 


preparation for a difficult operation with a 
high incidence of failure and a formidable 
mortality rate 

Surgical treatment The presence of a fistula 
with an unknown course and having an inde- 
terminate number of internal relations pre- 
vents any surgical approach with a precon- 
ceived idea By the very nature of the 
development of the fistula, laparotomy is 
bound to present a field distorted by adhe- 
sions and the surgeon must possess a knowl- 
edge of facts concerning the chances of cure 
and respective mortahty rate for each etiologic 
lesion causing fistulas Thus in the cases pre- 
sented here the rate of recurrence after at- 
tempt at repair in each category was as follows 
postappendectomy, 4 o per cent, regional en- 
teritis, 178 per cent, diverticulitis, 310 per 
cent A common cause for failure in these 
operations lies in the failure to close all the 
openings in the intestine Even after extensive 
resections an obscure internal fistula resem- 
bling an adhesion will cause a persistence of 
the fistula 

A Extrapentoneal procedures 1 Curettage 
and packing Indications for this procedure 
are as follows (1) when biopsy is earned out, 
(2) when a foreign body is suspected , (3) when 
the patient is too debilitated for any more ex- 
tensive procedure, or (4) when it is believed 
that a little freshening will promote granula- 
tions and contraction where the tract is well 
lined by epithehum It is not very effective 
(28 per cent cures) and is usually successful 
only m hastening the course in a fistula that 
already shows signs of closing It was the only 
procedure m 19 cases between 1930 and 1935, 
while between 1936 and 1941, although it was 
performed many times, it was the total pro- 
cedure m only 2 cases 

2 Simple closure— extrapentoneal (Smith 
and Coffey) This is the simplest closure 
Here the skin around the stoma is freed and 
the walls of the fistula are dissected away from 
the abdominal wall A probe may be used to 
delineate it otherwise it is plugged or closed 
to prevent contamination The dissection is 
carried down to the pentoneum, which is 
pushed back so that the fistula can be clamped 
and excised with the knife or cautery The 
fistula is excised with a longitudinal incision 
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in the Intestinal waB The mucosa b Inverted 
with a or \ row* of future* In * tmarvene di 
rectioa Five grants of sulfathiaxole arc dialed 
Id the area and the abdominal wall Is doaed In 
laver*. A dram may be I inert ed down to the 
fascia. Thl» method is In wide me In tlw do- 
fure of Intentional colonic atom** alter the 


four has been crushed 
cLofce b some cases of 


It a the procedure of 
fistula. Marshall and 


Labe)- advised Hi me when the fistula Ii thin 
and fraflll and the internal opening b mull 
When the akin Is In poor condition tt* closure 
of the shin can bo postponed. The method 
possesses certain Inherent disadvantages. It 
is difficult to judge the extent of the leu on In 
the Intestinal wall the presence of adhesions 
or imaH internal fistulas or encroachment on 
the lumen by narrowing or kinking, and to 
maintain the blood auppl) after tutoring II 
the opening of the fistula U ant [mesenteric, 
the latter reason Is not important The pro- 
cedure Is less auocessfa] In cases of regional 
enteritis, for the fistulas are frequentl) intra 
mesenteric and there b a chance of including 
esacntlal vends In the future*. This method 
brought about effective closure in 6i.8 per 
cent erf the cases It was employed in. 

E Intra peritoneal procedures i Simple in 
trapentooeal repair with excision of the wtula. 
Tms procedure was performed In ic8 cases 
\\ ith its modifications it b the most common 
procedure applied, but resection method* hair 
recently gained in use Incision was made at 
the operative rite (Rigby) or less frequently 
at the nanote rite (Lockhart Mummery) Tbe 
fistula Is excised and tbe Intestinal wall closed 
uoier direct inspection (Dixon and Dcuter 
man) In this method as in all intra perito- 
neal methods tbe leskm m the bowel tbe ad 


besioos, the blood supply encroachment on 
tbe lumen and any on recognised internal fis- 
tulas can be evaluated Five to 10 grams of 
lidfathiaxolc should be scattered over the 
repair and In tbe wound. Placement ol drains 
depends on the induration and sotting This 
method was effective in closing the fistula m 
6 q i per cent of the case* In which it wia 
attempted 

In <j additional casea a WlUel entenatom> 
was performed to protect the repair of the In 
temal opening The addition ol this safe 


guard b dependent upon the surgeon a sense 
of cantion. The comparative value b difficult 
to judge became tbe procedure Is employed 
only In the more difficult cases. 

i Simple repair with plastic operation on 
the Intestine. In 16 case* It was considered 
advisable to excise a wedge erf intestine lie 
cause of the presence of a lesion In tbe Intesti- 
nal wall through which it was not safe to place 
suture*. Care must be exercised to maintain 
tbe blood supply to tbe anlimesenteric border 
by excising a 4s degree acute angle even If 
good bowed must be sacrificed This metberi 
wa* effective in 75 per cent (u) of tbe t 6 
cases it was employed in but the fistula per 
sisted In 1 case (6.3 per cent) 1 berc * ere no 
death* in this group It represents the best 
result* obtained by any method but the nnm 
bet waa not adequate lot any definite coodu- 
aions. However it suggest* that a common 
reason for failure b simple closures b that the 
inverting antures are placed b dtsrwed Intes- 
tinal waff 

3 Simple repair with resection of pdvK 
sneer*. Thb procedure was performed In 31 
cases. Most of the case* represent fistulas fol 
lowing Incision or attempted erarioo of a 
to bo-ovarian absem, b which a suppurative 
saccular fistula existed Tbe procedure wss 
attended with great difficulty in many cases. 
Jn some case* dense adherioos made hysterec 
tomy or aalpingo-oophorectociy essential In 
the renal r of the fistula. Tbe method was soc 
(xssfui b 53 s per cent of tbe cases It was per 
formed In. 

4. SIde-to-*ide anastomosis without exd 
rion of the fistula Tbs was the definitive 
operation In 3S cases, of which 3 per cent 
were successful It b a partial diversion eper 
*tkm frequently 0/ palnatfve nature and not 
the operation of choice It cuts off or reduces 
the amount of feces that passe* through the 
isolated loop of bowel and thus It provides rest 
(or that segment When there is an intrinsic 
lesion 0/ the intestine this is of moderate 
value as is evidenced b> tbe frequent progress 
of ulcerative colitis and regional enteritis 
when tbe fecal stream Is diverted When th 
excision of a segment of bowel containing mul- 
tiple fistulas is beyood the skill of the surgeon 
it is tbe safest procedure In st of the more 
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difficult cases of this senes lleocolostomy was 
performed as the first stage of a more extensive 
procedure preparatory to the subsequent re- 
section of the terminal portion of the ileum, 
the cecum and the ascending colon 
In 19 additional cases diversion anastomo- 
sis together with the simple excision and clo- 
sure of the fistula was performed Detailed 
discussion of vanations of this operation has 
been given by Keyes and Middleman They 
referred to the partial diversion by anastomo 
sis of the proximal and distal segments as a 
lateral anastomosis They also desenbed a 
unilateral exclusion and a bilateral or com- 
plete exclusion operation In the former, the 
proximal segment is divided, shutting off flow 
through the affected portion and leaving a 
blind segment containing the fistula (This 
was performed 7 times in this series ) How- 
ever, reflux discharge may occur in the stump 
They favored the bilateral (complete) exclu- 
sion operation, in which the side-lo-side anas- 
tomosis is done in a clean field away from the 
fistula and both the distal and the proximal 
loop are severed and closed From the condi- 
tion of the patient, the advisability of the im- 
mediate resection, subsequent resection or 
permanent retention of the excluded segment 
and fistula can be judged If the closed ex- 
cluded segment is left in, it will not cause any 
symptoms Fistulas connected with segments 
of the colon usually close spontaneously Blind 
segments of ileum secrete small amounts of 
chyme, but in Rigby’s experience even these 
may close 

S Resection of the bowel and fistula with 
anastomosis This was performed in 97 cases 
There were 59 8 per cent of cures with a mor- 
tality rate of 8 2 per cent In many cases 
added internal fistulas had to be closed simply 
In 27 cases the procedure was done m two 
stages In an additional 26 cases a proximal 
Witzel enterostomy or colostomy was per- 
formed This is the operation of choice when 
there are multiple fistulas and adhesions, or 
when any plastic repair would cause narrow- 
ing of the lumen of the bowel The cases rep- 
resented here are mainly those m which there 
was regional ententis or ulcerative colitis, or 
in which there had been numerous previous 

attempts at repair Rigby and Keyes and 

* 


Middleman expressed the opinion that this is 
a formidable procedure, to be used only m 
extreme cases However, despite the fact that 
this method was applied in cases in which the 
fistulas were most complex, the mortality rate 
and percentage of cures compare favorably 
with those of any other method employed on 
complex fistulas 

6 Extrapentoneal resection (obstructive 
resection, Mikulicz) This was performed m 
24 cases with a mortality rate of 8 3 per cent 
Cures were obtained in 41 7 per cent of the 
cases In 4 cases closure of the colonic stoma 
was followed by a persistent fistula and in 4 
others closure of the stoma was not attempted 
because of disease of the intestinal wall In 
this operation the diseased segment of the in- 
testine containing the fistula is exteriorized 
The operation is of unquestionable value in 
lesions of the large intestine and it is a fre- 
quently employed method of treatment of 
such lesions even when no fistula exists The 
lesions situated in the sigmoid are commonly 
accompanied by marked obstruction Mar- 
shal] and Lahey, as well as Keyes and Middle- 
man, are enthusiastic about this method and 
extend its use to the small intestine They 
employ it m cases of fistula resulting from re- 
gional ententis However, closure of the 
stoma in the small intestine is attended with 
greater difficulty than closure of a eolome 
stoma and care of an entenc stoma is more 
annoying to the patient than care of a colonic 
stoma 

7 Other procedures Colostomy alone was 
performed in 14 cases and ileostomy alone was 
performed m 4 cases The rate of cure is small 
(28 6 per cent for colostomy) but the proce- 
dure is indicated when the patient’s condition 
is too poor to allow a more involved operation 
In 7 cases the only procedure that could be 
done was drainage of an intra-abdominal ab- 
scess The operation terminated m simple ex- 
ploration in 6 cases Appendectomy was the 
only procedure in 5 cases The results of these 
procedures are not quoted separately because 
they were palliative and not directed at the 
cure of the fistula 

Deaths within 1 year after operation are 
given m all the tables even if the fistula was 
closed at that time In most cases they are 
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THE EFFECT OF CERTAIN DRUGS ON THE MOTILITY 
OF THE JEJUNOILEUM IN NORMAL MAN 

FERNANDO HUiDOBRO, M D , ENRIQUE MONTERO, M D , md FRANCISCO CUEVAS 

Santngo, Chile 


I NTESTINAL movements in normal man 
ha\c been studied bv means of the vra\ 
and the k> mograph to determine the re- 
action of the intestine, especially the col- 
on, when a system of balloons connected with 
a recording device is introduced into a colos- 
tom\ The action of several drugs has also 
been studied b> the same method 
Aside from radiologic obser\ ations, the mo- 
tility of, and pharmaco djnamics on, the 
jejunoileum are little known Orr and Carlson 
(1026), Dvorack and collaborators (1931), 
Abbott and Pendergrass (1936), and Ingel- 
finger and Abbott (1940) studied the action of 
morphine bv means of intubation Elson and 
Drossner observed the effects of atropine, 
belladonna, benzedrine, and pitressm by the 
same method (Elson, Glenn, and Drossner, 
1939) Forster studied the effects of morphine 
(1938) and of morphine and atropine (1940) 
on the longitudinal and circular muscle fibers 
of an exteriorized loop of small intestine By 
means of a system of balloons introduced into 
an ileostomy, Guthnc and Bargen (1936) ob- 
served the effects of pitressm, physostigmme, 
penstaltine, and acetylcholine, on the small 
intestine In the same way Adler, Atkinson, 
and Ivy (1942) studied the action of morphine 
and dilaudid, and Schwartz, Remgold, and 
Necheles (1942), that of prostigmme 
The object of the present work is to deter- 
mine the action of amyl nitnie, glyceryl 
trinitrate, theophylline ethylenediamine (car- 
diomin Collier), methyl octenylamme (octin- 
um Knoll), and diphenyl diethylaminoethanol 
hydrochloride (trasentin Ciba), and to study 
more thoroughly the effect of pitressm, pros- 
tigmme, morphine, and atropine, on the 
jejunoileum of normal man 

From the Department of Pharmacology and Biochemistry of 
the CathohciUniversity of Chile and the Department of Castro 
enterology of the Clinical Hospital of the Catholic University of 
Chile Santiago Chile. 


METHODS 

The studies were earned out in 11 male 
volunteers who presented no clinical evidence 
of digestive disease Their ages ranged be- 
tween 23 and 55 jears One subject was 
studied twice 

After 10 hours of fast, the subjects swal- 
lowed the Miller- Abbott tube (1934) until its 
tip lay 1^2 to 0 , 1-4 feet below the pylorus The 
presence of the tip in the small intestine was 
checked by \-ray At the end of the study the 
position of the tip in the ileum was again de- 
termined by vray The end of the tube con- 
nected the rubber balloon at the tip with a 
Marey tambour A pressure of 25 centimeters 
of water (Ingelfinger and Abbott, 1940) was 
applied to the apparatus By a separate open- 
ing in the tube it was possible to remove fluid 
which accumulated above the balloon 

When the Up had reached the duodenum, 
the subject drank 250 cubic centimeters of 
milk, 2 hours before the tracing was started 
he took 300 grams of clear soup While the 
tracmg was being made the subject lay mo- 
tionless on his back 

The kymograpluc record was begun at least 
15 minutes before the admimstraUon of drugs 
In each subject the effects of several drugs 
w'ere studied serially, the complete disap- 
pearance of the effects of the previous drug 
was always awaited before a new r one w’as 
given 

RESULTS 

A I nleshnal molilily The movements re- 
corded from the use of a balloon subjected to 
a pressure of 25 centimeters of water are very 
irregular They consist of small (Fig 1), 
medium (Fig 1), and large waves (Figs 2, 6a^ 
and 8a) The small waves have a frequency of 
5 to 10 per minute, the medium ones, 2 to 3 
per minute, and the large ones, once per 1 to 
3 minutes 
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i rig s Action of methyl octenylamme in J M aged 
f 45 years Balloon was feet below the pylorus a, left, 
/ Signal indicates time of injection of 100 m i lligrams of 
\ methyl octenylamme subcutaneously Movements pnor 
f to injection are type HI b, center, n minutes after a, 
c, right, n minutes after b 

slower than that seen following the use of 
amyl mtnte 

E Methyl octenylaimne Methyl octenyla- 
mine (octinum Knoll) injected subcutaneously 
in doses of ioo milligrams produced, in the 4 
volunteers studied, a great decrease in the in- 
testinal movements, only small waves of type 
I variety were noted and at times these dis- 
appeared In 2 cases the tonus fell significant- 
ly during the period of action of the drug, in 
the 3d patient a less distinct fall m tonus was 
noted, while in the 4th none at all was noted 
(Fig 5) The effect of this drug began 5 to 1 7 
minutes after injection and lasted 38 to 66 
minutes Recovery was slow After the 
effects of the drug seemed to have worn off, the 
motihty did not return to the type noted be- 
fore the use of the methyl octenylamme m 
general the movements afterward were type I 
or a combination of types I and II 
In the hands of Atkinson, Adler, and Ivy 
(1943), octinum injected in doses of 100 milli- 
grams or given by mouth up to 300 milligrams 
did not change the activity of the large intes- 
tine during 2 hours of observation 
F Diphenyl dielhylavunocthanol hydrochlor- 
ide This drug (trasentm Ciba), in doses of 

0 °75 gram given by deep subcutaneous in- 
jection, produced effects similar to those of 
octinum In the 4 volunteers used, the tonus 
fell, though not markedly, m 2 the volume of 
the contractions decreased enormously, so 
that, as may be seen m Figure 6, the move- 
ments almost disappeared Recovery was 
slow (Tig 6), and the rhythm of movement 
was different from that seen before the drug 
was given The action began 3 to 17 minutes 
after the injection and lasted S8 minutes In 

1 case this drug merely lowered almost un- 



Fig 6 Action of diphenyl diethylanunoethanol hydro- 
chloride in P H , aged 55 years Balloon was 4 feet below 
the pylorus a, left. Signal indicates tune of subcutaneous 
injection of o 075 gram of diphenyl diethylaminoethanol 
h> drochlonde. Movements pnor to injection are type III 
b, right, 49 minutes after a 

perceptibly the tonus of the intestine, this ex- 
periment lasted 75 minutes 

Jackman and Bargen (1938) studied the 
action on the movements of the large intestine 
when the drug was given slowly by vein m'a 
dose of o 05 gram They observed a decrease 
m tonus and a decrease but not a disappear- 
ance of the wavehke activity Atkinson, 
Adler, and Ivy (1943), injecting intramuscu- 
larly 50 to 100 milligrams or giving 73 to 225 
milligrams by mouth, noted a decrease in 
tonus and m some cases (35%) a decrease or 
an absence of the movements of the colon , m 
14 per cent of their observations they did not 
find this decrease In 1 case in 5, these authors 
found that trasentm rendered the movements 
of the large intestine more regularly rhythmic 

G Pilressm In 8 volunteers we injected 
subcutaneously in doses of 4 to 10 units 
pitressin prepared m the Institute Bacten- 
ol6gico de Chile (Hipofisina) These doses 
produced a clear fall in the base hne (Fig 7) 
and a change in the penstaltis movements, 
which became gigantic type II waves Often 
a certain rhythm was maintained, or the irreg- 
ular movements which had preceded the in- 
jection became more regular These gigantic 
waves coincided -with abdominal pains of a 
colic-like nature, between them there was a 
relative absence of intestinal motihty Figure 
7 exemplifies the action of this drug The 
effects began ipz minutes after subcutaneous 
injection 

Similar results were obtained by Elson, 
Glenn, and Drossner (1939) They found de- 
crease of tonus m the jejunum but increase 
m the ileum In both segments large waves 
appeared and the small ones disappeared In 
the terminal ileum Guthrie and Bargen (1937) 
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Among these wave* may be distinguished 
the three types 0/ motility described by Tan 
pletoa irxl Lawson (ioji) and by Adler 
Atkinson, and Ivy (1941 and 194*), /or ibe 
large Intestine of dog and of man nameh 
types I II and m (Figs. 1 1 5a, 6a 
and 8a) 

In our u observations the 3 types of mo- 
tility were combined in 6 persona type* I and 
HI were combined in j cases, types I and II 
were associated in 1 cases and a single type, 
type I appeared In only 1 person. Type I can 
be said to predominate, having been present 
Inali 1 a cases next comes tvpe III, In 9 of 11 
cases and finally type II in 7 of is case*. 

In the normal Individual therefore the 
movements of the jejunoflenm differ from 
thoae of the large intestine In that type II 
waves predominate In the Utter /Adler Atkin- 
son, and Ivy 1941) In addition, type III 
waves of the small Intestine last 1 to 3 min- 
utes as compared to the 5 minutes described 
for tbe colon (Adler Atkinson and Ivy 1943) 

EJfetU tf Drup 

B Amyi mlfrlU Amyl nitrile was Inhaled 
until flushing appeared In every case studied 
(4 cases) there occurred a marked fall in In- 
testinal toco and disappearance of motility 
(Fig 3) or at least a considerable decrease in 
tbe volume of tbe contractions. This phenom- 
enon sppeared as soon as the general effects of 
tbe nitrite began and lasted about a minute 


_ FI*. J. WU Action 4 uajf artrfc* J U-ued 4j \«n. 
Bsiocw ni U fnt b dor LW prkra Kjr*l iibd*iCT 
■Mocml 0/ kilahtfc* W a*r1 aiima. 

lw- 4 - T U, 

•*»d 4 ) y«*n- BtHoco u Hint Mew lS> 

Ha try to# t «-o ■■ brtrvrrDMa tajectua ct wn 

fVK of Brx rtkfWwsSxaaM u pin 

except that in 1 case the decrease both In 
tonuj and amplitude of contractions lasted 
iX minutes. 

Jackman and Bargen (1938) studied the 
action of this drug on tbe colon. They aho 
observed a definite decrease in tocos and an 
absence of ccntractfoni. Their results differ 
from ours in that in their senes tbe effect 
lasted 3 to 5 minutes and was followed bv a 
slow recovery in oar observations the longest 
period was sX minutes alter which there was 
rapid recovery to tbe same tvpe of activity 
shown previous to tbe administration of tbe 
dnig (Fig 3) 

C Ulytrrji trinUrtU Jackman and Bargen 
(1938) administered o-6 milligram of nitro- 
glycerine under tbe tongue and obtained a de- 
crease of tooe in the colon tasting ro to 50 
minutes, an action leas Intense but longer 
lasting than that following the use of amyi 
nitrite. We used an alcohobc solution of nitro- 
glycerine (ri^) recently prepared. It was 
administered under tbe taogoe In doses from 
3 to 10 drops (0.5 to 1-66 mgra.) ho effect 
was seen In the kymograph records of any of 
the 4 subjects, despite repeated attempt In 
each case. 

D TktvpJfyCuu rtJryknrdhmtne Thropbyl 
fine ethylenetfianune (cartDamine Collier) in 
doses of a >4 gram by slow Intravenous injec 
tion, prodaced a definite fall In toons of the 
fleam In the 4 persons studied even before the 
full dose had been Injected Tbe intestinal 
movements were type I throughout the period 
of activity of tbe drug and In t of 4 cases tbe 
waves became much s m aller (Fig 4) I oar 
and one-half minutes was the longest period 
of effectiveness of the drug and reform was 


HUIDOBRO et al MOTILITY OF JEJUNOILEUM IN NORMAL MAN 475 



Fig q Action of morphine in P H, aged 55 years 
Balloon was 4 feet below the pylorus a, left, Signal indi- 
cates time of subcutaneous injection of o oi gram of mor- 
phine sulfate b, 16 minutes after a 


Fig 10 Action of morphine in F C , aged 23 years 
Balloon was 3 feet below the pylorus a, left, Signal indi- 
cates the time of subcutaneous injection of o 02 gram of 
morphine sulfate, b, 20 minutes after a 


Our results do not differ from those re- 
corded by these various authors In 4 sub- 
jects, morphine sulfate in doses of o S to 2 
centigrams injected subcutaneously produced 
a decrease in amplitude of the intestinal 
movements (Figs 9 and 10) until they almost 
disappear (Fig 9) The action begins be- 
tween 3 and 8 mmutes after the injection In 
half of our cases morphine decreased the tonus 
and, in the other half, increased it (Fig 10) 

In the large intestine, Bargen and Jack- 
man (1939) demonstrated an increase in 
tonus, peristalsis, and amplitude of contrac- 
tion Adler, Atkinson, and Ivy (1943) de- 
scribed, in the majority of their experiments, 
an increase in the nonpropulsive activity and 
of the tonus, with loss of the propulsive ac- 
tivity In one of the segments of the colon 
they found a decrease in tonus and an in- 
crease m the frequency of contraction The 
same authors had published similar results 
the previous year 

ANALYSIS OF STUDY 

The method described herein is the only one 
available which permits the graphic study of 
intestinal movements m a normal person It 
is far from ideal, however The type of move- 
ment depends on the pressure in the system 
(Welch, 1937) to this factor we attribute the 
absence of periods of inactivity of the small 
intestine which are demonstrated bv means of 
other techniques (Forster, 1940) Moreover, 
one cannot distinguish between the types of 
activity which are contributed by the circular 
and by the longitudinal muscle fibers 

Another disadvantage of the method is the 
difficulty of keeping the balloon in the same 


segment, despite fixation of the external end 
of the tube, the intestinal end of it may move 
to a more distal segment because of the activ- 
ity of the intestine during the period of the 
study (about 5 hours) Aside from this, the 
lower segments exhibit less motility (law' of 
intestinal gradient of Alvarez, 1940) 

The pressure in the balloon depends not 
only on the activity of the intestine itself, but 
also on changes of intra-abdominal pressure 
due to muscular contractions m the abdomi- 
nal region, conditions which impede the regis- 
tration of intestinal movements during vomi- 
ting or other conditions producing an increase 
of intra-abdominal pressure 

All our subjects were given a small meal be- 
fore the tracings were made, partly to keep 
the intestine as near to the normal state as 
possible, and partlv to prevent fatigue of the 
subjects due to the long duration of the exper- 
iments (8 to 10 hours) and the action of the 
various drugs which were used on them 
Templeton and Lawson (1931) and Adler, 
Atkinson, and Ivy (1941 and 1942) described 
vanous types of movements in the intestine 
of dog and man According to them, type I 
corresponds to nonpropulsive intestinal activ- 
ity, and type II corresponds to a wave of 
activity usually propulsive, the predominant 
type of movement of the colon Contrary to 
Adler, Atkinson, and Iw (1941 and 1942) we 
have seen type I in the jejunoileum of the 
normal man more often than type II If the 
latter wave represented propulsive activity of 
the intestine it should be observed more fre- 
quently in the small intestine, for this type of 
motility is more characteristic of this segment 
of the intestine (Alvarez, 1940) 
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noted that pltresun produced Urge, wave* 
every 1 to 3 minutes, beginning a nunntea 
after Injection and luting 55 minute*. 

The effect* of pitrwdn on tbc colon are 
much like those 00 tbc ileum (Guthne and 
Bargen 1936 Adler Atkinson, and Iw 1942 
Atkiraoa Adler and Ivy 1943) 

II ProsUgmtnt Prasdgmine (prostigmlne 
metbvbaiUate, Hodman La Roche) in dose* 
of o 5 raflCgmn fubcataoeouily produced 
effect* alter 13 to 18 minute* which lasted un 
td 80 minute* alter the Injection. In 3 of 4 
volunteer* it increased the amplitude of the 
contraction* (Fig 8) In 1 case of the 4 
there «u a discrete fall of too us with no other 
effect during the 53 minute* of observation. 
In 1 penon in whom the intestinal movements 
had been type III the wave* became larger 
and appeared at greater intervals than before 
the use of the drug 

Schwarts, Rangold, and Necbele* (1941) 
observed an Increase in motor activity of the 
tmaH Intestine when tU* drug was used. 
Adler Atkinson, and Ivy (1941) and Atkinson 
Adler and Ivy (1943) using the tame dose a* 
we had used, observed the *ame retufts as we 
dki In reference to the colon bat the effect wx* 
more intense They uw in all case* an in- 
crease in the propulsive and general activity 
of the large intestine the effect beginning jo 
minutes after the injection of the drug and 
lasting 1 to a hour*. 

I 4 Inline ntlfate One nuEgram of atro- 
pine sulfate Injected subcutaneously decreased 


iSghllv the tonus of the intestine The waves 1 
were smaller and If they had been type II or 
III they changed to type I The tame dose of 
atropine injected after pilresain caused the 
disappearance of the large wave* described in 
•ectioo G Our result* agree with those de- 
scribed by Elsoo and Drosmer (1939) In 
regard to the raill intestine Atropine cause* 
a decrease in toon* of the large Intetf/oc 
(Jackman and Bargen 1938) and ma\ even 
cause the spontaneous motor activity to dis- 
appear (Atkinson, \dler and Ivy 194 \) 

J iltrpkint nUfatt Previous mules la 
reference to the action of morphine tul/ate 00 
the tmall intestine have been contradictors 
Orr and Carlson (1916) and Dvoraric and ctJ 
laboeator* (1931) found (hat the usual clinical 
do*e* of morphine Increase the peristaltic 
activity of tbc small Intestine but that larger 
doses (Orr and Carbon 1918) decrease the 
activity without changing the frequency of the 
contractions. On the other hand Abbott and 
Pendergrass (1936) observed an increase in 
the contractions in addition they describe an 
increase in tonus and a decrease m amplitude 
This effect was followed by a depressor actwa 
which lasted aeveral hour* and could be the 
visible effect in the Drum Torsler (1918 
1940) using a different technique con 
firmed the result* 0/ Abbott and lVndcrgra 1 
(1936) In regard to the tction of morphine on 
toons and frequence be also called attention 
to the suppression of the propuidve act/ it> 
Adler Atkinson and Ivy (1941) found that 
morphine In the majority of case* inert* vd 
the tonus and amplitude of the coo tractions 
but that there are cases in which it has no 
effect or mi ckcrra~e the toaus. Moreover 
Abbott and collaborator* ( 943) oWrvcd a 
rue of basal intralntestinal pressure by tbc 
action of this drug 
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on one side, (2) se\ere pain on inspiration, 
(3) cyanosis, (4) dyspnea, and (s) shifting of 
the mediastinum If, however, the tempera- 
ture and pulse did not subside, or tended to 
increase, or if the patient shov.ed an anxious 
expression, aspiration nas done for bacterio- 
logical examination of the fluid All chest 
wound patients were given large doses of sul- 
fathiazole orallv for the first v>eeh after enter- 
ing the hospital If the temperature were 
normal at the end of that time, the sulfathia- 
zole was discontinued, but if the temperature 
remained elevated abo\ c 1 degree, the sulfa- 
thiazole uas continued in smaller doses Em- 
pyema did not develop in any case 

GAS BACILLUS INFECTIONS 

We have had 35 cases of gas bacillus infec- 
tion All had clinical gas gangrene, confirmed 
bactenologically Tour deaths occurred from 
gas bacillus infection, 3 of the patients who 
died had thigh wound infection and the 4th 
had an abdominal wound infection 

All but 2 of the patients who had gas bacil- 
lus infection were given Parhe-Davis combined 
gas gangrene antitoxin A thorough debride- 
ment was done in all cases in which gangrene 
was not present Amputation was done in cases 
of gas bacillus infection with thrombosis of 
the artery and gangrene All wounds were 
dusted with sulfanilamide crystals at time of 
operation, and wounds were packed open with 
vaseline gauze Plasma, transfusions, and 
fluids were given intravenouslv as indicated 

Gas bacillus infection did not develop in any 
case in which a thorough d6bndement was 
done All wounds had been dusted with sul- 
fanilamide m the field and most patients had 
received sulfathiazole by mouth 

Our experiences at this hospital have shown 
beyond doubt the value of the application of 
sulfanilamide in the wound and of sulfathiazole 
by mouth The drugs should be given directly 
after the wound occurs and also following de- 
bridement This combination of sulfonamide 
therapy seems to have prevented the develop- 
ment of infection in contaminated wounds 

TREATMENT OF COMPOUND FRACTURES 

Transportation Patients were transported to 
this hospital by Marine and Army Air trans- 


port planes Transportation to and from air 
fields was by standard Army and Navy am- 
bulances In the latter campaigns, as the line 
of battle went northward, transportation from 
the outlying islands was by landing ship, tank 
craft, from the battle line to a developed air 
field where air transport was available In 
the Guadalcanal campaign transportation 
time averaged 6 to 8 hours, most casualties ar- 
rived within 24 to 36 hours from the time they 
were wounded In the New Georgia campaign 
transportation time averaged 4 to 7 days from 
time of wounding Distances varied from 500 
to 1000 miles bv air transport A few casual- 
ties were taken directly from ships, which had 
received them in transfer from warships at the 
scene of battle Air transport of more than 7 
hours v as too strenuous even for patients with 
slight wounds No ill effects from altitude 
were noted on any fracture patients even after 
severe hemorrhage had occurred Most pa- 
tients on admission were worn out from long 
transportation, the lapse of time, and pam 
They were usually hungry because messing 
facilities were often inadequate, particularly 
during the early phases of the Guadalcanal 
campaign Most men were dehydrated 
Splinting The majority of patients with 
fractures of the long bones were received with 
the fracture fixed in a Thomas or Keller, hinged, 
half-nng (Army) splint In many of the 
earlier cases traction hitches applied over the 
shoe or foot had caused deep pressure sores 
over the dorsum of the foot and the tendo 
achilhs It is beheved that adhesive skin trac- 
tion should be used instead and that no trac- 
tion hitch should be allowed to stay on for 
more than 3 to 4 hours without adjustment 
A few patients were admitted with board 
splints Many were admitted with plaster 
slab support for both upper and lower extrem- 
ity fractures A few compound fractures of 
the femur were admitted m plaster hip spica 
casts These patients without exception were 
more comfortable, less tired, and had less fever 
than those to whom spmts were applied by 
traction and Army splint Patients with ex- 
treme swelhng, hemorrhage, or suspected gas 
infection could not, of course, be so trans- 
ported Heavy plaster slabs in most com- 
pound fractures (except those of the femur) 
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upon by the aneplastic method enabhng the 
amputee to utilize the remaining muscles m 
the stump to operate a prosthesis along natu- 
ral lines The double arm amputee must live 
in a different world He is helpless and re- 
quires assistance even m the minor pursuits 
of hfe In 1 of 2 such cases a cineplastic am- 
putation was performed on one forearm On 
the other forapization v. as done, the stumps 
of the radius and ulna being used as fingers 


TABLE I —SUMMARY OF FRACTURES FROM 
MAY, 1942, TO OCTOBER, IQ43 


Total number of pa 

Cases 

Radius 

Cases 

53 

bents u ith compound 


Ulna 

44 

fractures 

615 

Metacarpal 

57 

Multiple fractures 

144 

Phalanges (hand) 

67 

Total number com 


Femur 

So 

pound fractures 

8S0 

Tibia 

S6 

Clavicle 

16 

Fibula 

52 

Ribs 

5 ° 

Patella 

10 

Vertebrae 

XI 

Tarsals. 

50 

Scapula 

26 

Metatarsals 

S 9 

Pelvis 

25 

Phalanges (foot) 

68 

Humerus 

66 

Carpals 

30 


HEAD AND SPINAL INJURIES 

Patients with head injuries comprised the 
largest group treated m the neurosurgical 
service Many of the Armv patients were ad- 
mitted with the diagnosis of contusion, but 
were m reality neuropsychiatric problems 
Compound fractures of the skull provided the 
largest part of the operative work There 
were 33 patients admitted with a compound 
fracture of the skull, and 25 of these were 
operated upon One of the operative patients 
died, he had also sustained multiple wounds 
and an amputation of one leg had been done 
because of a gas baallus infection One pa- 
tient with a compound basilar fracture died 
as the result of a severely lacerated cortex 
Another patient died from the effects of a 
shrapnel fragment which penetrated his mid- 
bram None of the patients with a compound 
fracture of the skull showed evidence of men- 
ingitis while m this hospital The dura ap- 
peared to be intact m 3 of the 25 patients who 
came to operation The average interval be- 
tween the time of injury and operation was 
5 68 days, the longest interval being 20 days 
and the shortest 1 5 days A few cases of sim- 
ple fracture were observed Three patients 


struck by falling coconuts and rendered un- 
consaous were treated, none showed evidence 
of skull injury or residual bram damage 

Patients with spinal injuries were handled 
by both the orthopedic and neurosurgical 
services In only 1 gunshot wound of the 
spine was operation carried out, a laminec- 
tomy was performed m the dorsal region and a 
shrapnel fragment was removed from the sub- 
stance of the cord The patient was operated 
upon 5 days following injury, and during the 
2 weeks he was observed following operation 
no infection was apparent 

Patients with severe spinal cord injuries 
w'ere treated with oral sulfadiazine, forced 
fluids, special care to pressure points, change 
of position every 4 to 6 hours (by rolling them 
carefully on a sheet), and the use of oral 
mineral oil, and enemas when needed Blad- 
der care consisted of the employment of an 
indwelling catheter, this being damped off 
except for drainage every 3 or 4 hours Al- 
though all patients with this bladder regimen 
showed evidence of cystitis and urethritis, no 
case of dmical pyelitis was encountered 
Little peripheral nerve surgery was done 
because of the hesitancy to bury silk m grossly 
contaminated wounds 

Patients admitted with the diagnosis of con- 
cussion, if found on examination to have no 
abnormal neurological findings, were handled 
by the neuropsychiatric service 

Patients with intracranial injuries without 
any assoaated scalp and skull injuries, were 
kept m bed from 10 to 21 days, with mild ele- 
vation of the head, given adequate fluid in- 
take, and aspirin (with or without codeme) for 
control of headache Spinal punctures were 
not done routmely, but were done when the 
extent of the cerebral injury was m doubt and 
when a change m the condition of the patient 
merited an exammation of the spinal fluid 
One patient wnth a middle meningeal hemor- 
rhage (extradural) was encountered and was 
operated upon approximately 3 hours after he 
fell from a truck The bleeding was controlled 
by a suture through the dura with hgation of 
the vessel, and the clot was evacuated and a 
decompression done Recovery was uneventful 
Three patients with subdural hematomas 
were seen, the hematomas w r ere evacuated and 
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»rcai hii become apparent After cleansing 
the various methods erf treatment arc avtfl- 
■hle It k recommended however that ill 
trarra be treated u open wounds. Fine roesh 
iterfk garret impregnated with petrolatum or 
vase fine u used a* a primary layer In the 
firming A smooth, thick layer of iterile 
gauxe Is applied over this, and hdd In place by 
a cnooth, evcnlv allied bondage Firm pres- 
ture U Important, u (t m)mmlzt* the km of 
•cram. When possible splinting erf rrtr emt- 
tki Is advised. If no compJicatiacs ensue, 
dressinp are left faj place lor io to 14 days, 
after which moil fast and second degree burns 
srfU have healed Unless fever odor from t he 
firming*, or eicmirc purulent discharge IndJ 
cate Infection and contamination even orig 
Inal first aid dressings may be left In place for 
the 10 to 14 dav period When first axi 
dresrings are removed In the hospital It Is 
advised that the medical officer and all as- 
sistants be masked, tod that the homed area 
be treated always as an open wound. Third 
degree boms should l* prepared for grafting 
bv excision of all dead tissue If suppuration 
fa present, further preparation fa of course, 
necessary However wherever fufl thickness 
akin lo*s has occurred skin grafting should be 
earned out at the first possible moment 

ManogtmaU tj f*/rcfcrf carer Immersion 
baths in warm saline aoiution are an invaluable 
aid m dennsiny discharging surfaces of secre- 
tions and dfbns. The patient fa Immersed in 
a tub when practicable twice dally for an 
hour or more depending upon hi* coodltioa. 
In those necessarily confined to bed, bvper 
tonic *atme soaks are of value wet saline 
dressings, morstened at frequent Intervals, are 
applied over raw Infected surfaces after the 
application of sulfanilamide dusting powder 
to control spreading 0/ the local infection. 

In patients manifesting secondary anemia, 
transfusions of titrated blood in 500 cutfc 
centimeter quantities, given as frequently as 
oecessarv to bring the blood count to a satis- 
factory level are used Heavy doses of vita 
min C and thiamin chloride to supplement a 
high vit amin, high protein diet are given. 

Other arfWi 0} Irttlmcnl These include 
spraying with gentian violet (2 per cent 
aqueous solution) fpraving with triple dve 


1 per amt sulfanilamide in mineral ot) 1 per 
cent sulfatMazolc ointment (this has been 
found to be as effective as stronger con centra 
tious) and boric add ointment dressings {not 
recommended In the tropics because of them 
leal changes In tbc boric add). 

Tannic lad In aooeous solution. In JeDr or 
In a ipray combined with aflver nitrate k do 
longer used at this activity However Inas- 
much m a tannic add jeDv was the only agent 
available to us in tbe treatment of 91 caws 
from Max 1941 to May 194 ^ ItsappCcatEou 
was oar pnncfpal method In the management 
of these burn* Briefly oar cases were divided 
Into two types dean cases received within 14 
hairs from the Injury and Infected cases, in 
which more than 44 to 48 hours had dapvd 
since the bum Clean cases were dfbrided in 
the operating room nnder xnntbma when 
necessary The dfbridrd surfaces were ipriyed 
with cuuithiixole powder by means of an 
ordinary nasal ato mis er then covered with a 
thin layer 0/ ta malar jelly applied with an 
ordinary sterile wooden tongue blade Tbe 

S tient was then placed under a heat cradle 
•nation of a thin eschar ocrurred quickly 
Infected burns were handled as open wounds, 
saline Immersion baths were used tnd tbe 
wound was covered with sulfathlaxofc omt 
merit. In both tbe clean and Infected cases, 
healing of first and second degree be mi 
occurred with satisfactory rapidifa third 
degree bums were necesiarih - Individualized, 
secondary dfbodexnent being dooe often 
when demarcation of necrotic tissue wni 
manifest. 

Since results were *0 uniformly good with 
this method It was Dot felt necessary to de- 
part from this routine The thin, flexible 
eschar or *0 called tannic crust provided 
many advantages in the handling of these pa 
tlents among them should be mentioned early 
relief of pain by reeling over exposed Derrc 
endings elimination of tbe necessity for drain- 
age prevention of return lots indtbeevacua 
tk» of patients when necessary with greater 
fadfitv We are still of the opr nkm based 00 
oar own experience that the sal/alhuuole 
powder spra\ under a thin flexible tannic add 
eschar deserves Its proper pla c In the anna 
mentamim of twm therapy 
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cperatlcn *n not performed b> membere of 
this visiting cu resident surgical utfl 
Tbe distributwe of the 55 cases by sendees 
was u follows general surger) 43 gynecol 
og> 8 obstetrics, j operated on outside 1 
Police Fire Department, j 
The age distribution is luted In Table III 
Tbc youngest patient In thk pmro n.5 36 
hour* of age. No vounger care could be found 
in tbe Dteratttre. The other patient in thb 
first pro up ™ 6 weeks of age. The otlest 

S ilent ni 73 years of age The average age 
■ tbe entire group was 4S3 year*. It U 
noted that 47 cases occur fa the decade* be- 
tween 30 and 70 The majority of worker*, 
including CoJp Singlet 00 and Blocker Kroaa 
and Glaaser pfare the most common age* foe 
disruption between 30 and 50. In tbc scries 
collected by Macs and Hi co-workers, 63.6 per 
cent of tbc disruption* occurred Inpatients be- 
tween 10 and 40 years of are. The distrilw 
tion In our group cor r espoodi to tbe observa 
tfara of Mefcnev and Howes, ittlbert, and 
heater and Kasman (»6) 

Most investigators agree that age i* not a 
factor and that the seeming preponderance of 
disruptions in the years between 30 and 50 
years b explained by tbe fact that the major 
portion 0 / a given hospital peculation falls 
within these Emits. 


TAME m.— AGE DtST*LBrnO\ OC* 8EHES 



Of tbc 55 cases in our group 40 were males 
and 15 were females. It is generally behoved 
that tbc sex of a patient does not influence the 
incidence of wound disruption. A few authors 
as Mflbert and Cofc> bowereT bchere that 
males arc more subject to around disruption 
than females because of (1) abdominal breath- 
fag (j) pester physical activity (j) lew elas- 
ticity of abdominal wall than femaks (4) 
greater use of alcohol and nicotine No 
opinion that women axe more prone to wound 
disruption on be found fa tbe literature 

Of the 5 1 cases fa our aeries, 14 or 354 per 
cent were to negroes. This figure Is 0/ littfc 
significance since it Is not known what per 
centage of patients submitting to turgery were 
of that race 

Boland studied the incidence of ensceratloa 
in Degree*. Over a 10 year period during 
which 4J37 laparotcmie* were performed 
there were 11 evisceration*, or o aS per cent. 
The author condoded that the condition oc 
curred less frequently fa negroes than fa white 
patients. It was suggested by Boland that the 
predisposition of tbe negro to keloid format! oc 
may hr a factor Although Maes and hii co- 
workers also found that dehiscence occurred 
less frequently among negroes, fa their series, 
these author* believed that race was not a fac 
tor Furthermore Baldwin Kenned) Rosier 
and kasman (16) and others have published 
report* fa which the studies were not confined 
to negroes, and fa which the Incidence of 
wound disruption was leas than that reported 
by Boiand 

Of the 55 cases fa our study 33 or 60 per 
cent occurred fa winter or spring Sjkokrr 
reviewing case* occurring In northern Europe 
*tated that enreermtions were more common 
fa winter and spring Tht* finding wa* at 
trfbuted by the author to the reardtv of fresh 
vegetables fa the diet during there mouths 
with resultant tissue deficiencies. 

Mae* and his co-workers and Colp thought 
that season* had no Influence the former 
stating that tbe dietary problem* of northern 
Europe cannot be compared to those cf tbe 
United States. 

Uirtrtfl and Winfield {17) reported 10 dis- 
ruptions from November through April and 
13 from May through October The difference 
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A nsitk-iia The type* of aneslhrua cm 
ployed at the primary operation were dis- 
tributed in the following manner spinal 5 
(90 per cent) local 9 {*6 3 per cent) aivj 
*twnd 39 <70.9 per cent) Of the Utter a 
were be^un under jpunl and 1 under local 
anesthesia. The type of anesthesia used fa i 
patient operated open at another hospital is 
not known. 

It U difficult to demonstrate a definite reU 
tJowhlp between wound disruption and the 
type of anesthesia used at the primary 
operation. 

Koater and Knmin (ifi) reported 3 134 pa 
tienU who were operated upon under spinal 
anesthesia In o.aa per cent of whom evls«ra 
tian occurred. It fs not known whether 
femoral and inguinal hernia* were fnduded in 
this tenet. The author* itated that *pnal 
anetthejia afforded mortmain relocation and 
eo»e of exposure and dasune. 

Mdbert reported 1 500 patient* (excluding 
Inguinal and femoral hernia*) operated upon 
under Inhalation anesthesia in whom there wa* 
evisceration In 1 per cent. 

Colp doe* not believe anesthesia to be a foe 
tor Glosser and Efioaoo and McLaughlin 
noted that the often incontroTlable behavior 
of patient* attending a premature cesoatlon 
of anesthesia maj result in undue Uram. 

Mies Bovce and McFetraige wrote that 
faulty aneathetia coaid be considered as con- 
tributor) to on!) 1 of their 44 case* of wound 
disruption. 

Indsicns The operative Inddon* ra 
ployed In the cates under cooshJeratlao were 
distributed in the manner shown in Table \ 


TABLE % — OPERATIVE tXaTIOW* 


IH*t> rdbt mrt»» 

Hah Id rcetn* 

Low rti recta* 

Low rf*kt recta* 

MHBm trtabiLan t* pda* 

Ldt recta* (WstJ mci 

Jt*irt recta* (Wd Mt *p«l*nfl 

TtHWrtt** 



The correktton of operative Incision* and 
rnsccratiofis 1* ditamed by many autborv 
Mcat investigators are convinced that upper 


abdominal inddon disrupt with greater (re 
quenev Slgalas, freeman and Starr and 
Mason dispute this pant Krrx* doc* not be 
flevc that the ute or trpe of incision b a 
factor 

Vertical upper rectu* indsions are thought 
by many to be more Gkdy to disrupt became 
ther ore not anatomical. Such l addons tran- 
sect the normally transverse fibers of the 
posterior rectos sheath the predominantly 
transverse elastic fibers of the skin and the 
vascular and nerve supply in this region. 
Furthermore because of the costal attach 
men Vs of the anterior abdominal wall a 
marked lateral stress is Induced by common 
postoperative strain* os cough crocus dis- 
tention, tod singultus. 

Cave suggested that rectus splitting In- 
cisions result In the itrophj of a stnp of 
muscle Labcv condemn* the midhoe Incision 
a* pTetfispoolng to accumulation of oerum be 
tween the bellies of the recti 

Colp however ho* closed 131 upper mid 
fine Incwocs (the majoritr were cases of rav 
trie dbcflse) with through and through black 
silk sutures onl) without dehiscence 

The to called anatomical tram verse In 
cuion Is favored by Whipple and EUiot 
Singleton and Blocker describe a modified 
Sloan Incision and report Kja vertical upper 
abdominal indswra* with q evisceration* 
against 470 transverse upper abdominal In 
cufons with no evisceration*. Meienes and 
Howes, Grace ami Roster and Kantian (16) 
have reported evUceretkrav through tram 
verse indrioos. It will l>e noted that 4 of the 
disruptions In our series occurred through 
transverse incision Mr of the 44 rvitcer* 
Lion* reported br Mae*, Boyer and Mcf'et 
ndge occurred through Me Burney Inasioos. 
The latter also reported evisceration occurring 
after repair of a direct inguinal hernia. 

Drains Of the series under survey only 9 
(16 3 per cent) patients were drained 7 of 
these through a stab wound lateral to the op- 
erative indsiooj and only 3 through the 
operative inasioos. The fict that a sound 
has been drained suggests often that there hid 
been more than the normal amount of exu 
date or operative nuntpnlatioa sod Implies a 
itorrmer part operative course 
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Singleton and Blocker reported the in- 
cidence of evisceration in drained and un- 
drained wounds as i 99 and o 59 per cent, 
respectively, while Colp making a similar 
comparison, submitted x 22 and o 84 per cent 
Cave reports 21 cases of postoperative her- 
nia following drained McBurney incisions and 
none following 282 undramed wounds of the 
same type Boland, Maes, and his co-workers, 
Hart2;ell and his co-workers (16) have sug- 
gested that drains may establish an avenue of 
protrusion for omentum or bowel Glasser, 
however, claims that there is but a single case 
to be found in the literature in which eviscera- 
tion occurred through a drainage tract 
Meleney and Howes believe that drains are 
too often used, and observed that “in many 
cases of established infection of the peritoneal 
cavity drams do very little good ” Jenkins 
states that continuous sutures should not be 
placed contiguous to drams because of the 
possible erosion and severance of the former 
Primary closure As can be expected, the 
methods of closure varied considerably A 
rough tabulation of the type of closures em- 
ployed is given m Table VI 


TABLE VI —TYPES OF CLOSURE 


Type of closure 

AU catgut with exception of skin 
Silver wire through and through 
AU silk 

Combination of silk and catgut 
No description available 


No 

of cases Percent 

24 43 6 

6 10 9 

to 18 1 

ro 18 I 

S 9 0 


In the majority of cases, regardless of the type 
of suture used, the abdomen was closed m 
layers with interrupted figure-of-eight sutures 
In reviewing the cases, one concludes that no 
method of closure is prophylaxis against 
evisceration 

The method of closure advocated by most 
authors is the use of plain or chromic catgut 
for pcntoneum and fascia, nonabsorbable su- 
tures for the skm and stay sutures of silk, 
dermal, silkworm gut or wire The catgut 
used for the closure of the rectus sheath is 
generally of the No 2 chromic variety used as 
a continuous or interrupted suture Meleney 
and Howes believe that No o chromic catgut 
is of adequate strength, stating that the hold- 
ing power of the sutured tissues, including the 


rectus fascia, does not exceed the tensile 
strength of No o chromic catgut Whipple 
prefers the use of fine silk m clean wounds 
Hinton and Kennedy use through-and- 
through sutures of silkworm gut Hinton be- 
lieves that some patients are allergic to catgut 
while Kennedy bebeves that all buried sutures 
act as foreign bodies and ligatures 

Kennedy and a senior associate have used 
through-and-through silkworm gut sutures for 
56 years without a single disruption His 
only departure is the use of fascial mattress 
sutures of silk in cases of hernia 
Hinton, however, cites 2 cases of disruption 
which occurred with this type of closure 
Baldwin reports 16,485 cases without a single 
disruption m which the closure was as follows 
(1) contmuous No 2 chromic catgut m perito- 
neum, (2) reversed through the rectus muscle, 
(3) reversed and locked in the fascia, (4) three 
silkworm gut stay sutures, (5) continuous cat- 
gut No 2 sutures for the skin 
Postoperative strains It is the opinion of 
most investigators that postoperative strains 
are either a primary or secondary cause of 
evisceration After a review of our records the 
incidence of some of the more commonly im- 
plicated postoperative strains were tabulated 
(Table VII) 


TABLE VU —POSTOPERATIVE STRAINS 


Contributory causes 

No 

of caaes 

Per cent 
of total 

Cough 

38 

69 O 

Distention 

24 

43 6 

Emesis 

24 

43 <5 

Wangensteen suction! 

Gastric lavage / 

18 

32 7 

Abdominal cramps 

7 

13 7 

Mental confusion 

14 

25 4 

Singultus 

3 

5 4 

Bronchial asthma (severe) 

1 

1 8 

Out of bed 

s 

9 0 

Tried to get out of bed 

Bladder distention 

2 

3 6 

1 

1 8 


Glasser beheved unusual postoperative 
strains to be the sole cause of evisceration 
Whether pnmanly or secondarily a factor, 
their r61e in evisceration is seemingly import- 
ant since the force of sudden mtra-abdominal 
strains apparently can cause silk to tear 
through fascia and also result in rupture 
A point of some interest is the fact that 1 1 
patients who eviscerated were encouraged to 
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cough. Thor n rate* octnrred daring the 
put j yea n. No record of thi* method of 
prophylaxy against atelectasi* b fotmd In the 
nurang do to prior to 1^40 although it was 
undoubtedly used. 

Ifumui anJ piesma pnifin titamims lore 
cent yean modi attention has been directed 
toward the sgnibcancc of anemia hvpo- 
protiDama and vitamin deficiency m wound 
dliruptioc- These factors will be considered 
In that sequence. 

Since the Tallqvbi method was used in 
mam hemoglobin determinations and noce 
hematocrit determination* were perforroed on 
only 8 patients, tbc findings of anemia are not 
too accurate. Should one consider 4 and 3.35 
mdbon cells per cubic milCmeter as expreanng 
■Jgnlficantlv rubcormal red ceil counts in the 
male and female respectively and 11 ud to 
grams per 100 cubic centimeter for similar 
hemoglobin level*, u (43.fi per cent) of the 55 
patients were anemic at some time during 
their hospftaliatloo The red blood count 
and hemoglobin determinations of si (38 t 
per cent) patients were normal throughout 
their hospital stay A total of 10 (18 1 per 
cent) patients apparently had no red cell 
count* or hemoglobin determination* during 
their course In the hospital Of the 24 pa 
tfents considered anemic during some phase of 
their hospitaBxatfoo 1 1 did not receive tram- 
fusions of blood or plasma. 

Antmia, profit* t itemt* C Only 4 

patients had plasma protein and hematocrit 
determination* before operation although 36 
of 55 cases were elective The findings in the 4 
cases were normal. 

Four patients had plasma protein and 
hematocrit determinations after the primary 
operation In all of these the plasma protein 
determination was below 6 35 mhJJe the 
hematocrit was normal 

Seven patients had plasma proton and 
hematocrit determinatlceva following disrup- 
tion. In one group of 7 cases, 4 patient* ex 
hibited normal plasma proteins with hemato- 
crit leadings below 3 tin j while the remaining 
t were characterized by plasma proton levels 
below 6 35 and normal hematocrit readings 

In our *crfe* of rase* 2 patients received 
vitamin C before the first operation 6 re 


ceiied the preparation before the second op- 
eration, and ij after secondary demure 

Thompson Rjvdlrt and Ingalls performed 
Investigation* upon do~» and demonstrated 
that In bypop rot einemk »Ute* there was ac 
celeTatJoo in the absorption and decrease In 
tensile itrength of catgut. These authors 
noted that experimental wound* In hypopTo- 
tdoemlc animal* ihowed grcaJi eJm*, a 
pallor and an unhealthy appearance with a 
minimum of Weeding and finally the presence 
of aeroo* fluid MkroscoplcaUy three wt* 
(1) a minimum of fibroblastic profiler* boo 
(s) an Increase of intercellular fluid Of 11 
animal* with bypoprotelnemla and operative 
indsions there was disruption or faflure to heal 
in S cases The aotbon then made abdominal 
incisions in hypoproteJnemlc anbnah and ad 
ministered lyophtic *erum after operation 
Healing was growl) normal while microscopic 
i- ami nati on * bo wed only intercellular edema 
The authors submitted a corollary In that 
lesion* of the itomach, duodenum and biliary 
tract were often characterized In hypo- 
prot anemia. 

Hartxell Winfield and Irvin (17) studied ro 
case* of abdominal wound disruption oc 
curnng in a »in*Je year Io ah caaes the serum 
protein wa* below their normal of 6.3 gram 
per 100 cubic centimeter*. Tbe plasma vita 
min C determination In all but 1 of tbe jo 
casci were below the author * normal of o 7 t 
1 o mUhgram* of ascorbic adds per ioo cold 
centimeter* 0/ blood plasma 

Numerous investigation* 00 animal* and at 
least 1 dun (8 32) Indicate that vitamin C Is 
Intimately involved In collagen formation 

Ingalls and Warren it noted that patient* 
with peptic ulcer were prone to vitamin C de 
fide do because ulcer diet* exdodc uun\ 
foods containing vitamin C while tbe alhalie* 
which man) w e r e tiling tended to destrm the 
vitamin 

Tbe dosage oi vitamin Chi matter 0/ much 
dupate. Wolfer and Hoebel (<») advise a 
dosage of 1000 milligram* a dav for 9 or o 
dav*. followed bv a dosage of too to *00 
miiHgrams a day until the mound ha* he led 
Some worLers advise lower dosages Like the 
nu)ont> of Investigators Wolfer anphaiuo. 
the importance of determination of vitarai C 
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excretion m the urine, since this is the only re- 
liable easily available index of the vitamin C 
requirements of the bodv 

ETIOLOGY 

We have mentioned several of the theoncs 
presented as to the etiology of evisceration 
Hartzell (16, 17) and his associates stress 
the r61e of protem and vitamin C deficiency 
The work of Ingalls and his colleagues with 
hypoproteinemic dogs has been mentioned 
Koster and his co-workers (27, 28) dispute the 
influence of subnormal plasma protein 
Wolfer and Hoebel (51, 52) ascribe a mayor 
r61e to vitamin C starvation 

Glasser, Milbert, and Murphy believe the 
complication to be due to strains and increased 
intra-abdominal pressure 
Lahey beheves that seratomas and hema- 
tomas are the cause of disruption There is 
verv little evidence to support tlus theory' 

The theory of Freeman has received accord 
from several authors (5, 6, 46) It was Free- 
man’s concept that imperfect and incomplete 
closure of the peritoneum resulted in the in- 
carceration of omentum or bowel With 
resultant edema and exudate the incarcerated 
tissues acted as a progressively enlarging 
wedge, which enabled additional intra-abdom- 
mal contents to escape 
Kross and Sims attempted to demonstrate 
the validity' of Freeman’s theory in experi- 
mental animals The former succeeded in 
producing evisceration in 37 5 per cent of 16 
rabbits by leaving a portion of the abdominal 
incision open or by loose sutures of the latter 
Sims stated that injection of a ly'mpli-hke 
substance found in the expenmental wounds 
which included incarcerated omentum pro- 
vided digestion of the abdominal wall tissues 
when injected into other animals 
Kraisel, Hinton, and Babcock independent- 
ly express the behef that some patients are 
allergic to catgut, but their theories have re- 
ceived considerable criticism 

Meleney and Howes approach the subject 
from a standpoint of a lag m the normal process 
of healing, and tissue and suture strength 
Whipple and Elliot stress a combination of 
some of the conditions given and mention 
infection as a contributory cause 


Norns beheves that improper closure is the 
chief cause 

Ducuing described thrombophlebitis in 4 of 
5 cases 

Weber postulated a decreased pH. of tis- 
sues causing dissolution of suture matenal 

No conclusive evidence has been submitted 
by' any' author, however 

PATHOLOGY 

Nothing of very' characteristic nature is 
known about the morbid anatomy' of eviscera- 
tion The lack of definite data in regard to the 
pathological findings is perhaps a proof of the 
meager knowledge of the condition 

The gross appearance of the disrupted 
pounds in our senes was not desenbed in 4 
instances In 5 cases it was stated that the 
pounds p’ere grossly' infected In 10 cases 
definite mention was made of the absence of 
infection In 34 cases no definite statement 
was made The remaining operative notes are 
lacking 

In 5 cases closed throughout path black silk 
it is stated that the sutures had torn through 
the tissue, although the knots had not been 
loosened or untied In 1 case closed path cat- 
gut and silk, the figure-of-eight fascial silk 
sutures had broken 

In 6 cases closed path through-and-through 
silver wires, the pares broke in 3, in 2 a loop of 
bowel had extruded between unbroken silver 
pares, and in the last gross infection with 
breakdown of the pound necessitated sec- 
ondary' closure 

In 7 cases m which catgut was used the 
sutures were desenbed as m shreds, dis- 
integrated, or rapidly' absorbed 

As has been noted in the hterature there was 
seldom active bleeding from the wound edges 
In fact no mention of hemorrhage is found ui 
any of our operative notes It has been ob- 
served by vanous investigators that the 
wound edges P'ere “bnttle and soft” (3), 
“dirty and glassy” (26) or like “chronic gran- 
ulation tissue” (50) The notable absence of 
bleeding has been used as evidence of some 
(26, 50) that disruptions occur long before 
they are recognized and that active bleeding 
had ceased when the complication has been 
discovered 
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EVISCERATED ST*CCTTnt£3 

Tbe meat coftimon of the intra-abdominal 
contents presenting fn the disrupted wound 
™ the oenentem which m noted In ao 
(36 3 per cent) cues. Small bowel nt noted 
In 10 cafes (r8 r per cent) In 15 addition*! 
(*7 a per cent) cases the operative note In 
dudes mention of bowel but does not specify 
whether it was small or large boweL Among 
other Tneera mentioned u presenting In the 
disrupted wounds were the transverse colon 
stomach, bladder and Ever The only ac 
count of the histological picture of the tissues 
forming the edge* of an eviscerated wound In 
the human bang Is given by Glawcr who 
stated that section revealed an Infiltration 
with lymphocytes and leucocytes especial]} 
la the subcutaneous fat tissue The fat tissue 
showed a greatly increased number of fat 
nnddi with diminution of the fat forming 
large intercellular septa." 

The signs and symptoms of wound disrup- 
tion are meager In many cases the tempera 
tan and pulse may show no deration f*aln 
Is not thought to be a common symptom 
Glaaser observes that evisceration may be ac 
companlcd by signs of shock. Several author! 
stress the presence of signs of intestinal ob- 
struction with disruption doe to incarceration 
of a loop of bowel In the wound. The patient 
may volunteer the information that there was 
a sensation of "something giving way There 
may be fullness boggioeas, or crepitus be- 
neath the often intact skin Labey recom- 
mends probing the incision in such cases. 

The most common finding in eviscerated 
mounds Is tbe presence of a aerosanguinous 
discharge which may occur several days after 
disruption 

In 14 (43 6 per cent) of our series a serous oc 
aerosangidneous discharge was noted Seven 
(jj.4 per cent) cases were characterized by 
escalate of various types which in chided bile 
tinged and purulent drainage. In 24 cases 
(46.1 per cent) no descriptions of exudate 
could be found. 

The average date of disruption was 7 5 days 
after tbe primary operation This b In accord 
with tbe statistics found hi tbe literature in 
which the most common date of disruption ts 
placed between tbe jth and 9th days The 


earhest disruption occurred 16 hours after the 
primary closure, the latest on the 17th and 
19th postoperative day*. The Incidence of dis- 
ruption In relation to the postoperative d ty 
b given in Table VIII ’ 


!i 


It was the opinion of several authors (15 
50 13) that the high incidence of wound dis- 
ruption between the 5th and 9th days Is more 
apparent than real. It mas pointed oat that 
•Lin sutures are generally removed during thb 
period and that a common each finding b 
evisceration Is tbe disruption of ai la vers sub- 
jacent to the sldn, suggesting that the protest 
had begun some time previously 


SCCTLYZl 1*1 CLQSVta 

la a preceding paragraph it was stated that 
there may have been casea of mound disrup- 
tion in our dime which may not have been 
treated surgical!} Thb ts improbable al 
though statistics arc not available To tbe 
knowledge of the author there mere no cases in 
which patients were treated nonsurgkallv or 
by delayed secondary closure 

Tbe treatment of evisceration In thb dlnfc 
has always been immedbte secondary closure 
with thmigb-flod through silver mire or steel 
wire futures. Thbiameprocedarewasoutfined 
by Reid, Zlnnloger and Memll for prims rv 
closure of potentially Infected wounds Twenty 
«ir turgeocs performed tbe second*/} donrrr*. 

In 33 cases, 60 per cent, local anesthesia was 
employed. In 11 cases, 38 1 per cent, general 
aoesthesb was used in 1 of these ji cases to 
supplement local anesthesia Intravenous 
anesthesia was used in 1 case 1 £ per cent 
Ifrtipd The method of secondary ck* re 
in 48 cues, 87 4 pet cent consisted of through 
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and-tlirough steel or silver wires with cutane- 
ous sutures of fine black silk V anations found 
within this group include 2 patients in whom 
drainage was earned out and 4 patients in 
whom the closure was re-enforced by pento- 
neal or fascial sutures of catgut or silkworm 
gut 

In 1 case closure was with through-and- 
through braided silk, and m another with silk- 
worm gut through-and-through sutures In 
the latter drainage was earned out 
In 1 case a loop of bowel had extruded be- 
tween the silver wires After the wires were 
loosened the bowel was reduced and the wires 
were again tightened 

The operative notes of 4 secondary closures 
were not available 

TREATMENT 

There is a general agreement on the broader 
aspects of the treatment of evisceration The 
majority agree that immediate secondary 
closure is desirable in those cases m which the 
procedure will be tolerated Those patients 
whose condition is cntical are treated with 
adhesive tape strapping with or without 
packing 

All types of anesthesia have been recom- 
mended, but the possibility of further eviscera- 
tion during a difficult induction of general 
anesthesia is to be considered (18) Through- 
and-through sutures of silkworm gut (13), sil- 
ver wire (39), No 2 chromic catgut, braided 
silk and dermal sutures have been used m 
vanous dimes Other workers have used 
layer closures (13) or a layer dosure supple- 
mented by through-and-through sutures (3) 
Some men (13, 46) have advocated enteros- 
tomies pnor to secondary dosure Pool and 
Starr and Mason advocated needle aspiration 
of dilated bowel pnor to dosure 

Colp, Shipley, Meleney and Howes desenbe 
fundamentally the same method of modified 
secondary closure The wounds are packed 
with gauze over which through-and-through 
sutures are placed As the subsequent steps 
the sutures are drawn up as the pa rkin g is re- 
moved, until several days later the granulating 
surfaces are approximated In a somewhat 
similar fashion, Horner placed a rubber dam 
over the eviscerated bowel and placed fascial 


sutures over this tampon The use of drains is 
advocated by Beilin and Glasser 

Adhesive tape approximation, simple pack- 
ing, or a combination of the two is employed 
in patients (14) who are m cntical condition 
and by some for infected wounds The mor- 
tality of patients treated by immediate sec- 
ondary closure is much less than for those 
treated wnth delayed closure This is ex- 
plained in part by the generally more cntical 
condition of patients treated by the latter 
method 

MORTALITY, EOLLOW-TTP 

Only 1 patient in our group suffered re- 
currence of evisceration In this case disrup- 
tion occurred 7 days after through-and- 
through silver wire secondary closure Bowel 
had extruded between the intact silver wires 
The latter were removed and tertiary closure 
by the same method was performed The pa- 
tient was dismissed subsequently in good con- 
dition At least 6 cases (26, 16, 21, 33) of re- 
currence are found m the hterature, one of the 
patients died after evisceration recurred fol- 
lowing unsuccessful secondary and tertiary 
through-and-through closures (23) 

The extremely low incidence of recurrence 
after secondary sutures has been stressed by 
Cave, Kross, Glasser, Beilin, and Starr and 
Mason No satisfactory explanation has been 
given for this phenomenon One possibility is 
suggested by the work of Meleney and Howes 
who demonstrated that healing is divided into 
two phases, an exudative and a reparative 
phase The initial stage is rapid, but de- 
creases m rapidity at the end of 7 to 10 days 
Were evisceration to occur m patients with de- 
layed or impaired healing at the period of 
maximum weakness, it is conceivable that 
secondary sutures in the average case might 
be performed at the approximate onset of the 
accelerated stage of healing 

Boland desenbes a remarkable case of heal- 
ing after secondary suture Nine days after 
the primary operation the surgeon removed 
the sutures The surgeon then went out of 
town Evisceration occurred and the wound 
was secondarily closed with through-and- 
through sutures by the surgeon’s associates 
On the following day the surgeon visited the 
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patient and believing that be had forgotten to 
remove the sutures, proceeded to do so again. 
The patient recovered witbcmt incident. 

There were sa deaths in our series, a mortal- 
ity of 40.0 per cent which compares reasonably 
with tie statistics from other cGnka. Melcaey 
and Ilcrwts 44 per cent Colp 18 per cent 
Grace 39 per cent White 55 per cent Mae*, 
Bw and ilcFetridge, 30 per cent 
The most common cause* of de*th were 
peritonitis and poeunvwua. Amoog other 
causes of death were the hepatorenal syn- 
drome subacute bacterial eaoocardltl*, and 
uremia One patient returned to the hospital 
1 month after secondary derm re, suffering 
with intestinal obstruction and died following 
an operation for that condition. Of the 3 1 
patier.ti, 5S-1 per cent that recovered no 
loflow-up Is avaiLible In t3 Instance*. Nine or 
43 per cent of the a 1 remaining patients de 
veloped bemiai or defects in the operative 
scar*. Three or 14 per cent of the si patients 
who were followed were readmitted with In- 
testinal obstruction from a to 3 year* following 
the secondary dosure. 

ctmuLtrsiaxi 

1 Fifty five case* of laparotomy wound 
disruptions are reviewed 
a It b behoved that wound disruption re- 
mits from a comWnatloo of factor* Including 
postoperative strains, primary or asaodated 
debilitating disease bypoprotdnemia and 
vitamin C deficiency 

3 Although the aeries of cases Is too small 
to make definite cooduriocs, those patients 
who survive secondary closure are apparently 
to Intestinal obstruction and 
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PYOGENIC COXITIS 

II Indications for Surgical Treatment in Residual and Chronic Stages and 
End-Results of Reconstruction in 53 Patients 

PAUL H HARMON, Ph D , M D , Sajrc, Pennsylvania, and 
CARROLL O ADAMS, M D , Medical Corps, The United States Army 


I N a previous paper which reviewed fac- 
tors bearing on end-results from suppura- 
tion wathin the hip joint, it has been 
determined that the age of the patient at 
onset and the extent and seventy of accom- 
panvmg bone infection w'erc the most im- 
portant influences that were not under control 
of the surgeon Similar facts have been 
pointed out but not thoroughly analyzed bv 
other authors These factors all determine the 
amount of bone lost and the frequency of hip 
joint dislocation when indifferent treatment is 
apphed Meticulous treatment substitutes 
controllable beneficial factors w hich partially 
counterbalance unfavorable factors and can 
modify the course of the disease in a favorable 
direction Early diagnosis by joint aspiration, 
rehef of joint distention by aspiration or 
arthrotomy and separation of the articular 
cartilage surfaces by traction, all serve to pre- 
vent, in many cases, the extreme disabling 
sequelae in this disease One hundred and six 
patients among a larger group of 132 patients 
with 147 involved joints came to our attention 
with residual deformity or other chronic dis- 
orders Eighty-two reconstructive surgical 
operations were performed upon 53 of these 
patients Others were not treated surgically 
because the patient or his parents did not wish 
anything done or because the proper indica- 
tions were not present In following the 
histones of these patients in retrospect, it was 
seen that the majority of the disabling sequelae 
might have been prevented by the early and 
assiduous application of the treatment pre- 

From the Division of Orthopedic Surgery The Department of 
Surgery The University of Chicago and from the Division for 
Handicapped Children of the Illinois State Department of Public 
Welfare. 

Read in part before the Amen can Academy of Orthopedic 
Surgeons Memphis Tennessee, January 18 1939 before the 
Chicago Orthopedic Society October p 1936 and at a meeting 
of the Philadelphia Orthopedic Sodety December 9 1941 


viouslv outlined ior the acute and recovery 
stages 

These principles are poorly understood m 
many quarters and in the cases remewed here 
have been applied indifferently or not at all 
The orthopedic surgeon will probably continue 
to encounter numerous disabilities which are 
the sequelae of suppurative disease of the lnp 
joint Our remew of this group of cases has 
been valuable in determining the incidence of 
certain deformities and complications that 
commonly result from this disorder, and, in 
addition, in determining which procedures are 
likely to yield the best results in reconstruct- 
ing the deformities observed 

There are few reports in the surgical litera- 
ture presenting actual experiences in the re- 
construction of sufficient numbers of these 
cases to make an adequate record upon which 
further work can be based The current im- 
pression is that years should elapse between 
the subsidence of acute symptoms and the per- 
formance of elective operations aimed at cor- 
recting deformity There is no unanimity of 
opinion as to the most desirable end-result 
a movable imperfect hip joint or a painless 
stable joint secured by osseous ankylosis 
There are, of course, situations largely per- 
sonal and occupational in nature which clearly 
call for bony union with complete elimination 
of the hip joint These wall be pointed out in 
a later section of this paper 

In our premous communication deahng 
with end-results from suppuration in the hip 
joint as observed with and without treatment, 
we found the cases to fall naturally into three 
groups There were important differences in 
the course and outcome from suppuration be- 
tween these groups which seemed to be condi- 
tioned largely by the extent of bone suppura- 
tion and by relative proportions of bone and 
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TABLE I — IESCLTS OT TXEATUEKT 



cartilage about tbc hit* The outcome ap- 
peared to be independent of the infecting 
mkro~oxginisnM except as coochtiooed by the 
factor of extent of Involvement- These croup* 
were (i) from o to 3 year* of age Inclusive 
(j) from 4 to u yran of age and (3) an 


adult group 13 vears of age and ter It 
ax* jot in the first two group*, csnccialh in 
the second group which Included tne h urt, of 
e**e* that a movable and pain lei* hip often 
resulted and was a desirable end result even 
though a variable amount of bone of the 
femoral neck was lost through suppuration 
and even though osteoarthriti* might inner 
veoe three decades lateT \ stable fused h p 
especially if superior displacement and dis- 
location were prevented by traction was the 
usual outcome In adult* and in certain raws in 
the juvenile and adolescent groups 1 hi* out 
ccoe appear* likewise de*,ratde Indeed in 
the older cue* If bom onion did not occur 
with elimination of the joint pain wa the 
usual outcome Surgical treatment Is often 
Indicated to efmunate pain We have found 
it convenient to retain tbe daauficatkm of 
ixvi according (o age in romJJenng tbe in 
(lira lion* for and ctkI -results from operative 
treatment of the residual Jef rmitks met aith 
m this group of cases, since there wa a lag 
between the acute stage of tbe disease and the 
time nben the patients *ought advice foe 
residual deforroitv There were few cases en 
countered In tbe Infantile age proup in abfch 
disability and deformity indicated surgical 
treatment Because of the Urge amount of 
cartilage in the infantile uppeT f mur s p- 
puratlon at this earlv age b chars denied by 
a benign immediate course anil an outcome 
of an unstable hip- Mod of the caves from tbe 
infantile group (15 of 18 or 8j per cent) with 
unilateral involvement did Dot present them 
selves foe reconstruction until an avenge of 
B 7 vear* after tbe acute stage. Of tbe 5 re 
maudag cases 1 acre considered in a pcevlou 
publication describing a hip recon it ruction 
operation suited to these very voang hUdren 
presenting d locating hip* »Hle the third 
upon whom a shelf operation was performed 
at the age of 1 year (Case R \ Table II) K 
considered in a later section of this paper 

COXTCCCED rr*l LTVT pi VIVACE 
Following tbe subddence of the acute phav 
of pvogrmc contls and its icTaertpamang a ut 
or subacute ovteomreOtis, it is tbe rule that 
the Inasloo made for drainage does prompt 
1 ) If drainage persist* from this region or 
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TABLE n -RESULTS OF SHFLF OPERATIONS FOR SUPPURATIVE COXITIS IN JUVENILES 


Patient 

Arc at 
onset 
(yrs ) 

Present 

*ge(yis) 

Time (yrs ) be* 
tween acute 
disease and 
shelf operation 

Shortening 
(cm.) (without 
leg equalization 
procedures) 

Time (yrs ) be 
tween opera 
tion and last 
observation 

Result after jews 

J G* 

0 5 

*5 

6 5 

6 

8 

Gait Rood. Trendelenburg ne£ati\e Paseive flexion 60°, tendency 
to external rotation disability solely due to leg length inequahty 

R. V* 

0 5 

10 

0 s 

0 

7 

Gait rood Wails without a limp Trendelenburg negative 
Passive flexion 90° Circumduction io° 

R E 

0 5 

18 

7 0 

6** 

9 

IIip totally stiff from fibrous onl>Iosis Gait excellent 

0 c 

0 5 

17 

6 0 

s 

7 

Gait fair Trendelenburg positive Passive flexion 40° Hip stable 

J C. 

1 0 

17 

7 0 

2 

10 

Gait good Slight flexion deformity Passive flexion 6o° Adduc 
lion abduction nnd Circumduction 10® 

D L P* 

3 O 

IS 

10 0 

4 

6 

Stable hip Trendelenburg negative 6o° passive flexion Roent 
penogrnms show ndvanccd changes with flattening and sclerosis 
in femoral head 

A Z* 

3 0 

23 

12 0 

9 

S 

Passi\e flexion 90° Abduction-adduction io° Gait poor due to 
inequality m leg length Patient refused surgical treatment of 
the latter condition 


♦Denotes tibial peg »be\f operation 

♦♦Shortening decreased to 2 cm 3 years after distal femoral epiphyseal arrest 




from sinuses about the pelvis or in the thigh 
for more than 4 to 6 weeks, the surgeon should 
search for the causes of continued drainage, as 
he should also do before any reconstructive 
procedure is done Occasionally patients are 
encountered who have had unsatisfactory 
primary treatment and drainage has persisted 
for years Roentgenograms and injection of 
sinus tracts with opaque materials are the pro- 
cedures which will yield the most valuable in- 
formation The common causes of continued 
drainage in chronic osteomyelitis are well 
known sequestrated bone, chronic bone ab- 
scesses, and epitheliahzed sinuses 

In connection with pyogenic coxitis, certain 
special causes of continued drainage are met 
which are the special modifications of the 
causes named, epiphysiolysis of a portion or 
all of the femoral head is common, especially 
when traction has been neglected or applied in 
an indifferent fashion in the acute stages The 
detached and dead femoral head, or a portion 
of it, may remain as a cause of continued 
drainage A dead and separated head was 
encountered in 8 patients in our series The 
results of removal are usually dramatic, 
drainage usually ceasing m a few days In a 
single case in our list, it appeared that re- 
moval of a portion of the sequestrated femoral 
head caused local reactivation of suppuration 
with contiguous extension into the supra- 
acetabular zone and into the femoral neck 
This occurred in a patient who appeared to 


have little general resistance to suppuration 
and who later died of local extension and 
generalized metastatic pyemic abscess If 
epiphysiolysis occurs in a suppurative joint 
which has not had to be drained and about 
which there are no sinuses established, or if 
aseptic necrosis of the capital epiphysis occurs 
without its detachment, the dead segment 
may be allowed to remain for a few months, to 
see if it will be transformed and incorporated . 
into the pelvofemoral block of bone which re-' 
suits The cartilage over the femoral head 
rapidly disappears from the necrotic femoral 
head It appeared that we were successful in 
1 case (Fig 1) in maintaining motion in a hip 
and in securing union between a separated 
femoral head and the metaphysis This was 
a special instance in which the suppuration 
was of low grade and in which an incision 
made for drainage had been healed for several 
weeks The methods employed m secunfig 
this result would be contraindicated except 
when the suppuration is of low grade or 
definitely subsiding 

Extensive osteomyehtis in the pubis, is- 
chium, or ilium is a frequent cause of con- 
tinued drainage Since the clinical course 
from osteomyehtis of the bones of the pelvis is 
different from that m the long bones, adequate 
mvolucrum formation being a rarity and the. 
indications and methods for operation not as 
well understood as in the case of the long 
bones, some of the facts concerning pelvic 






osleomyeliti* m 01 be summarized fn thl* place 
Thu aubject ha* been dealt with in rrrent 
year* in the writing* of Badgky \oung 
hlHch and kulowskL Pelvic, trunk, and thigh 
absetaae* are produced especially from osteo- 
mytfiUs ol the ffium which i» the bocie meat 
frequently Involved Osseous fod above the f 
{Uopectineal Hoe Rive rue to other internal 
Hue sbscease* which often burrow Into the 
thigh, or to multiple draining sinuses about 
and above the trochanter* and sacrcnEac 
joint* depending upon whether the bone foa 
discharge Internallv or to the exterior I*dvic 
abscesae* of -mnou* type* may develop 
Roentgenogram* in tMs chronic stage reveal 
either *dero*u of a segment of the ffium or the 


eipedai mottled appearance a huh signifies 
the presence of raaltfple medallan abscesses 
and the presence of nutDeroci wnalJ sequestra, 
a situation that 11 best treated In partial of 
complete exd*xm of the fllam. Ibc trcmcn 
doc* thickening of tins booe and the extent 
and distribution of abscesses and multiple 
aeqoeatra from the Internal and external uWe* 
of the pelric booe* cannot be appreciated ex 
cepl by operative visualization of such lesions. 
Roentgenogram* add oca demonstrate these 
change* dear!) 

Erosion of the major portion of the ilium 
was undertaken q time* in our case*. Etouoo 
of a longitudinal portion of the ischium was 
done once Tbe result from the Utter was ex 
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Fig a End results from subtrochanteric osteotomy for 
improvement of position in the hip in a juvenile, aged io 
The leg inequality has been functionally cancelled by an 
abduction subtrochanteric osteotomy on the diseased side 
The patient’s lnp lurch has been abohshed, but the patient 
is suffering from an increasing leg length discrepancy due to 
lack of longitudinal growth from the missing metaphyseal 
growth area m the upper femur in the former diseased hip 
The leg length discrepancy will require attention at a later 
date, a, Prior to osteotomy, b, 6 months after osteotomy, 
c, 2)4 years after osteotomy 



cellent (criterion the elimination of drainage), 
as was the case m chronic osteomyelitis of the 
ilium in 8o per cent of cases Continued 
drainage was the result in i case, and the op- 
portunity was not afforded to investigate the 
cause further It is possible, in view of the 
generally excellent results in eradicating drain- 
age by radical lhectomy, that a better out- 
come might have followed further treatment 
Badgley reported that in 17 of his 20 cases (S5 
per cent) patients were cured (drainage 
eliminated) 

Disarticulation of the hip joint should re- 
ceive more consideration in the treatment of 
persistent suppuration of the hip joint m 
adults m the presence of osteomyelitis m the 
upper half of the femur This is particularly 
true in the instance of acute spread to this zone 


by direct extension or by the blood stream in 
adults, since they form mvolucrum poorly or 
not at all and this procedure is the only means 
of eradicating a chrome suppurative focus 
which may later threaten the life of the pa- 
tient This operation was done in 3 of our 
cases (Table I) A fatahty occurred in 1 
patient several months after the operation 
since spreading gangrene occurred in the 
wound, and metastatic suppurative foci de- 
veloped elsewhere When the indication is 
clear, disarticulation should be earned out at 
once, rather than as a last-mmute attempt to 
save the patient ’s life 

MALPOSITION AT THE HD? 

Attempts to establish the correct relation 
between the pelvis and the upper femur or the 
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remnant* of the femoral Mump should rcen -e 
tint attentton during the Uipci of acute sup- 
puration The natural and comfortable 
attitude of fleiwo and adduaion should be 
combated in tbe acute Mages fn traction or 
caata Tbe question of pathological cflaloca 
tton In one or both him In suppurative hip 
joint disease will be dealt »itb in the later »ec 
tioo in which the problem f bilateral hip joint 
suppuration u discussed 

I'oor pod t Kin at the bdp 1* usualli associated 
with an ankvkued joint which m through 


poor initial treatment allowed to stiffen In 
malposition Tn tbe growing child or in tho'e 
allowed to walk upon the leg without support 
when tbe new boot bodging the joint t* not 
firm an acquired malpodLioo develops oxuaffy 
in flexion arid adduction \nkvlow* in grass 
abduction is occa»ooaHv the remit of dis- 
regard of position daring the acute Mage* Lp 
to jo degree* of abduction d no flexion it 
present miy be deJrable opedalh a hen t be i 
Inrol ed femur 1* tDghtlv shorter or ha* lo*t 
*oroe bone at tbe hip through dislocation or 
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suppuration Abduction of that degree is 
often the partial or complete aim of sub- 
trochanteric osteotomy for positional correc- 
tion, since every 30 degrees of abduction is 
equal functionally to an increase of 1 inch of 
leg length 

In the absence of a movable hip, only roent- 
gen study of the pelvis can help in the decision 
to osteotomize the movable femur for posi- 
tional correction, or to perform a surgical 
arthrodesis The special indications in this 
situation for surgical arthrodesis will be dis- 
cussed in a later section dealing with the end- 
results from this procedure In general, pain 
and an unstable hip are the usual indications 
for it The indications for subtrochanteric 
osteotomy for positional correction when a 
movable hip is encountered in the residual de- 
formity from suppurative hip joint arthritis 
are (1) to increase hip joint stability when in- 
cipient dislocation is present— this is usually 
associated with a short or missing femoral 
neck remnant (2) to obtain minor degrees of 
functional leg length increase (up to one inch) 
The presence of hip joint stability or the 
probable result of hip joint stability is a pre- 
requisite to the performance of a subtrochan- 
teric osteotomy in the presence of a movable 
hip (Figure 2 is an illustrative end-result ) 
It should be stated that osteotomy in the sub- 
trochanteric region to improve position is the 
operation that is most frequently indicated to 
remedy the deformities resulting from the dis- 
ease At the same time the results are satis- 
factory (100 per cent in our senes of is op- 
erations) If it can be postponed in the grow- 
ing child until the age of 12 or 14 years, the 
hkehhood of having to repeat the osteotomy 
later for recurrence of deformity, which is a 
common result in younger children (up to 10 
years), can be avoided 

Listed with these operations m Table I are 
3 cases in which “transplantation of the 
greater trochanter” was performed When 
the mechanics of muscle pull in the presence 
of an incipient or dislocated hip are con- 
sidered, the downward shift of the greater 
trochanter is the mechanical equivalent of per- 
forming an abduction osteotomy in the pres- 
ence of a movable hip The author is of the 
opinion (based upon the results m these 3 



Fig 4 Illustration of the extensive deformities in 2 
cases of bilateral suppurative arthritis of the hip 


cases and in other cases in which the operation 
was performed following the shelf operation 
for congenital dislocation of the hip) that gait 
is not improved following it The operation of 
trochanteric shift makes less the likelihood of 
osseous displacement of the upper femoral 
fragment out of the acetabulum For the 
residual deformity associated with a short 
femoral neck remnant in this condition, it is 
our opinion that simple abduction osteotomy 
m the presence of a movable hip, is the op- 
eration of choice, being simple and easier to 
perform and more certain in outcome This is 
likewise the opinion of Moore, reporting upon 
the same group of juvenile patients with 
residual movable hips following suppurative 
hip joint disease It should also be borne in 
mind that many of these patients will proba- 
bly develop painful hips in later years and re- 
quire a procedure for the elimination of pam 
The period of follow-up on our juvenile pa- 
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timti was not aufJklentl) Long to am than 
Into middle ape In order to determine this 
point statist i call) However j patient* in the 
adult group a ere t rented b) surgical arthrode- 
•'* for painful hips, aH cates of osteoarthritis 
•econdarv to proved suppurative arthritis (see 
later wtJon oo painful brpa) 

CXt LATERAL BIT JOINT IVSTABILm 

Complete mstabUJtr of the hip ts the result 
of preservation of motion following purulent 
destruction or sequestration of the bead and 
subsequent km of tbe femoral neck b\ ab- 
sorption” which in man) caws Is tbe result of 
pressure and necrosis. The possessor of such a 
unilateral unstable hip has an unsightl) “hip 
lurch produced In pelvic »g when the 
weight is supported upon the unstable lower 
extrenuh The result to be achieved by treat 
ment b kip itabilUv In the adult, the onh 
means of obtaining this result rs surgical ( 
arthrodesb of the hip ahich ts performed fol- 
lowing placement of the dislocated hip at the 
level of tbe acetabulum to restore leg length 
lost bv tbe dislocation This operation »as 
performed under this Indication to this age 
croup three times in our caws all with marked 
Unprovement in gait. 

In tbe juvenile croup the lbeff operation ts 
* the procedure of choice It can be performed 
6 months after tbe cessation of drainage pro- 
vided there are do residua] bone markings of 
associated osteomyelitis. In which case tbe it- 
eration had best be postponed several years 
until these are eliminated or become suited for 
operative intervention (see section oo opera 
tion in antylovd hips) Table II gives the 
results from the sbdf operation as performed 
on 7 patients In this age group The results 
acre good (stable hip and “good” gait) w 5 
of the 7 cases (71 t per cent) In a 6<h case 
tbe outcome was excellent but the object of 
tbe operation failed as osseous ankvlasb de 
■eloped. Tbe end results justlf) tbe employ 
roent of the operation to secure a movable and 
stable hip fn Juveniles with unilateral!) un- 
stable hips. Tbe number that will develop 
mto at a later date is unknown 

In a previous report we have presented tbe 
result in an instance of longitudinal otteotoei) 
for reconstruction to remedy the dislocating 


hip In an infant LTpiscopo has presented 
the results from a similar opera two in children 
In the Juvenile group It should be noted in 
Table II (Case R \ ) that the shelf operation 
performed on a child 1 vear of age 6 
months after inppuratKm occurred with a 
good 7 3 ear end result (Tig 3) The patient 
sraa no longer available for follow up after 
thu time Discrepancies In leg length that 
become apparent fn later years often mar an 
otherwise excellent result at tbe hip Thn 
again brings out tbe neresvitv t follow the-* 
juvenile patients to matuntv and to carry out 
an appropriate procedure for kg equalization 

UNHATE*ALI.\ VXkVLOSI D Ilirv 
One of tbe best end results that ma-, be sc 
cured from suppuration a 1 thin tbe hip joint is 
a stable hip obtained bv osseous aukviouj, 
especially If there has been do shortening doc 
to k*s of bone at the hip Hoaevcr the 
orthopedic surgeon b continualh being con- 
fronted with voung adults formed) tbe vie 
firm of suppurative hip jofat disease who 
wish to obtain a movabklup If there Is much 
evidence of bone markings in the roentgeno- 
gram due to small abscesses or sequestra in or 
Dear tbe line of proposed osteotomv to mo- 
bilize the femoral head or ff there has ong 
mall) been extensive osteomyelitis contiguous 
to the hip joint no attempt should be made to 
secure a movable hip because of tbe danger of 
react! a ting tbe former bone infection. Davis 
has published an Important study dealing' 
with the criteria to be observed in preventing 
recurrence of infection after elect! t opera 
tioru in cases of healed suppuration in booa 
and joints. lie found that “it ts poMlbk t 
anticipate tbe recurrence of infccticmv from 
tbe roentgen appearance” There acre no 
recurrences of infection in operations on 
gonococcal joints, even if tbe reconstructive 
operation be executed wit bn 6 months of the 
subsidence of tbe disease The period of 
quiescence hid Dttle to do aith condjtiooing 
recurrences. Tbe recurrence nr was n per 
cent In mobilizing operations upon former 
septic joints, ahich a as quite similar to the 
recurrence rate of 10 per cent found by 
1 1 shock. Tbe rate aas low red t 

1 5 per cr ni f oprratk* aas done in 
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healthy bone but “near” the former site of 
suppuration This “recurrence rate” is likely 
to be lowered more with the local and systemic 
use of the sulfonamides 
Most of the operations to be reported in this 
section were done before the current period of 
interest m foreign body cup arthroplasties 
The end-results obtained must then be con- 
sidered as representative of procedures that 
are not at present the operations of election 
The outcome from the Jones pseudoarthrosi^ 
operation was re-ankylosis in all 3 hi ps Judged 
by modem standards, this procedure is a 
makeshift operation Fascial arthroplasty 
was performed on 6 patients, all adults Only 
x (20 per cent) presented a satisfactory' end- 
result (adequate motion, no pain and a stable 
hip) The cause of the unsatisfactory end- 
results was aseptic necrosis and absorption of 
the reconstructed femoral head in 3 cases and 
reanhylosis in 2 cases We performed a vital- 
hum cup arthroplasty in 1 instance with a 
very satisfactory end-result 
There are no statistics in the literature on 
hip arthroplasty as applied to the residual 
form of suppurative arthritis of the hip, ex- 
cept those from Steindler’s clinic, reported by 
Fuiks m which “good ” and “ fair” results were 
obtained in 77 per cent of 9 cases These were 
not analyzed in detail Stemdler presents sta- 
tistics summarized from the literature showing 
that “good” and “fair” results from hip joint 
arthroplasty aggregate 64 per cent Hallock 
and others have commented upon the fre- 
quency with which re-ankylosis occurs in at- 
tempts at arthroplasty upon patients who 
formerly had suppurative hip joint disease 
The advent of the foreign body cup, which 
has simplified the technique of lup joint 
arthroplasty, has again reopened this field 
The use of vitallium cups, which are opaque to 
roentgenograms, does not make it possible to 
follow osseous changes m the remodeled 
femoral head The frequency of collapse of 
the neck fragment following arthroplasty for 
the residual from suppurative arthritis of the 
hip makes it desirable that an attempt be 
made to follow any changes that may occur 
following cup arthroplasty' The use of non- 
metallic cups of methacrylate plastic makes 
’such observations possible As yet, no end- 


results in sufficient numbers following vital- 
hum cup arthroplasty for this condition have 
accumulated 

The problem of attempting to secure a satis- 
factory result from arthroplasty of the hip m 
deformities from suppurative arthritis should 
be approached m each case upon an individual 
basis In general, if the patient has a stable 
hip, ankylosed in good position, he should be 
discouraged from attempting to secure motion 
m the hip, as the outcome from arthroplasty is 
distinctly a gamble m a single case This fact, 
the technical aspects of the operation, and the 
necessity for vigorous postoperative exerase, 
should be understood by the patient before he 
submits to the operation The specific condi- 
tions that should be met before performing 
hip arthroplasty for this disorder are 

1 The patient should enthusiastically de- 
sire the operation and be willing to sacrifice 
enough energy and time to comply with the 
vigorous postoperative schedule 

2 The patient should always be under 50 
years of age and in good general health 

3 No draining sinuses can be present 

4 Roentgenograms must demonstrate the 
absence of osteomyelitic changes at the 
former hip joint site and in neighboring bones 
Magnified view's should be carefully exam- 
ined for small bone abscesses and sequestra 

1 The patient’s occupation should be a 
“light” or sedentary one If he is a laborer or 
employed in an occupation in which he must 
stand or walk many hours a day, an ankylosed 
hip m good position is preferable 

6 Gross distortion of bone in the pelvis and 
upper femur must be absent and there must be 
no fibrosis or extensive atrophy of the muscles 
about the pelvis 

A patient with bilaterally ankylosed hips is 
considered by some to be espeaally desirable 
for arthroplasty of the hip This condition, as 
well as original involvement of both hips, fol- 
lowed by ankylosis of one, is neither an indica- 
tion nor a contraindication for the operation, 
as individual evaluation upon the basis of the 
conditions enumerated above is of greater 
importance 

painful hips 

When motion is preserved m the hip joint, 
the site of alterations produced by previous 
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disease, it is CkrJv that pain with or mthoat 
osteoarthritl* will develop In later yean. This 
condition to observed in 5 adults among oor 
case*. All were treated by operative foil on of 
the joint with satisfactory results In each 
(pain lew and stable hip) The disadvantage 
to the patient is the dual one of a stiff hip 
i-e., difficulty in sitting and extra strain in the 
krw back area. These disadvantage* must be 
balanced against tbe patient s current dis- 
abilit) from hip pain. In aU of oor 5 case* gait 
was improved because of relief from pain. No 
arthroplutlc procedures were performed upon 
tbe Indication of pain. The relief from pain 
now known to be afforded by foreign body arp 
arthroplasty would Indicate tbe use of these 
newer methods before arthrodesis is resorted 
to 

otteijual 1x0 LO.OTH 
Functional Inequality of the lower limb* 
must be constantly evaluated In these pa 
tients. These factors are at work superior 
1 displacement In the unstable Up lost of bone 
' doe to suppuration and shortening due to mal 
position In fleikm and adduction. Roent 
genograms of the pelvis and phyiical findings 
are both essential in evaluating these 3 factors, 
Tbe first and last can each be dealt with by 
appropriate operative meant. Direct measure* 
deigned to equalize leg length are sometime* 
Indicated. Fourteen patients had surgical op- 
erations (leg shortening, leg lengthening or 
epiphyiiodesls for arrestment of longitudinal 
growth) performed upon them (Table I) 
Surgical leg equalizations w er e recommended 
but refused by the patients In 11 additional 
cases. Of these three procedures. It would 
appear from our results that dlapbvsectcrray 
for kg shortening was the operation that 
yielded the desired end result cocststentl} 
However it should be pointed out that some 
f tbe epiphyseal arrest operations were per 
formed upon older adolescent* that are now 
known to have been operated upon too late to 
expect sufficient growth canrHlatfon. The 
knowledge of this factor should enable better 
selection of cases for tbe epiphyseal areest op- 
eration Leg shortening, on the other hand Is 
an exact procedure the results of which are 
obtained quickly and with certainty Space 
cannot be given here to a detailed discussion 


of the Indication* and results from these 3 
surgical procedure*. The reader Is referred 
to original descriptions and reviews of the 
subject- 

uxoNSiaccnox or Dcroaumcs mem »i 

LATTLSAL lirTCSATTVE AtlUimj Or THE 

raps 

Similar to the state following unilateral 
suppuration in the hip onh half 0/ our case* 
fa l l ing into this division presented bilateral 
osseous ankylosis of tbe hips (8 of 15, or 53 3 
per cent) Ambulation In these latter cases, 
which is accompfisbed by alternately pi voting 
on the lower atremltse*, had resulted In a 
fairly good gait, considering the disabfUly 
Among the 8 ankylosed cases, vUaDhnn cup 
arthroplasty was carried out bilaterally m 1 
cases with good result*. The adolescent age of 
these patients undoubtedl) favored the result 
dnee such a good function is seldom obtained 
in adults with bilateral ankykaed hip* from 
anv cause 

Of the 7 other case*, only 1 were aatWac 
tocy presenting stahlc and movable hip* that 
did not need consideration for reconstruction 
(Fig 4) It Is highly probable that thew 1 
cases will deTdon osteoarthritis In succeeding 
because of the slight to moderate de 
ty In the femoral beads. The 5 remaining 
cases presented appalling deformities (Hg 4) 
grouped as follows bOaterally movable nlr* 
with unilateral “instability of gait” but with 
out dislocation, 1 cases 1 hip ankviowd b 
acetabulum by bone associated with chjJoa 
tioc of the other hip 3 cases. Iso cperatlvc 
procedure was attempted In tbe 1 cases with 
movable hip* with gait instablfit) b one hip 

As was pointed out for the acute stage in the 
previous paper it b desirable to reduce the 
dislocation when present Badgley s experi 
cnee was that reduction b 17 cases when dis 
loca tion occurred resulted b 8 cases of 
ankylosis and a "satisfactory result in 8 
others (50 per cent or more of motion). Ap- 
prcnimatdy the same percentage of ankylods 
(60 pier cent) occurred after red ction cd dis- 
location fn oar acute cases present log this 
complication. Bilateral dislocations, ss a com 
plication of the acute stage, do not alter tbe 
desirability of reduction at this time abcc 
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there is better than an even chance that one 
hip will remain m place and will hav c greater 
than half a normal range of motion It is, of 
course, highly probable that later, degenera- 
tive changes leading to osteoarthritis in one or 
both hips will follow 

ANALYSIS OF OBSERVATIONS 

No dogmatic statement can be laid dow n as 
.to the optimum age at which reconstructive 
procedures should begin This, of course, de- 
pends directly upon the patient’s age at the 
onset of the acute phase and the rapidity and 
effectiveness of control of the initial suppura- 
tion In the case of long continued discharge 
from deep sinuses, the measures aimed at 
closing these, largely a search for, and correc- 
tion of, elimination of mechanical causes {se- 
questra, epithchahzed sinuses and chronic 
osseous abscesses), are quite effective The 
results obtained m this series arc better than 
the average seen in this type of patient in all 
age groups, since the majority of our patients 
were adolescents and Young adults many of 
whom had had the onset of the acute disease 
several years earlier In a feu months after 
subsidence of the acute phase, measures can 
be undertaken to eliminate discharge from 
draining sinuses that promise not to dose 
otherwise After elimination of mechanical 
causes, as discussed in the first section of this 
paper, the daily instillation of a stable 20 per 
cent suspension of the microcrystals of sulfa- 
thiazole hastens the closure m cases in which 
the staphylococcus is the infecting micro- 
organism Sulfanilamide powder or solution 
can be similarly used 

Reference to Table I shows that the pro- 
cedures used m reconstruction of the single hip 
damaged by suppuration are highly successful 
in juveniles The difficult problems dealing 
with plastic procedures about such a damaged 
hip yield good results m a high percentage of 
cases, if performed during the last half of the 
first decade of hfe or during the early part of 
the following years In adolescents or young 
adults, these plastic operations, induding the 
acetabular shelf, do not give satisfactory re- 
sults largely because of subsequent pam In- 
deed, it must be kept in mind that a certain 
number of these operations performed upon 


juveniles will, after the passage of many years, 
develop pam, and will then have to have 
treatment directed toward that symptom 
However, the fact of the fair incidence of satis- 
factory results that are relatively permanent 
warrants continuation of these reconstructive 
procedures 

Malposition at the fused hip should not re- 
ceive surgical attention until after the ap- 
proximate age of 12 to 13 years, unless the 
malposition is grossly exaggerated, when it 
may be necessary to correct it earher by 
osteotomy However, it should be remem- 
bered that osteotomy at earlier ages is seldom 
a permanent correction as a portion or all of 
the deformity wall recur and need a later cor- 
rection Osteotomy in the presence of a 
movable hip is not subject to the same rigid 
age limitations, as this is usually done to in- 
crease hip stability In the very young patient 
(under 3 years) special longitudinal osteotomy 
can be done to create an articular surface for 
the upper femur when the damage to the 
acetabulum is minimal All these types of 
osteotomies lead to a uniformty good result, 
especially when surgical correction is per- 
formed for any associated leg length in- 
equalities 

In general, surgical stabilization of slightly 
movable hips and positional correction in| 
those already naturally ankylosed by the | 
acute disease yield better permanent results 
m terms of painless extremities serviceable in 
weight-bearing than arthroplastic attempts to 
secure a movable hip Indeed, a number of 
hip joint arthroplastic procedures were un- 
satisfactory when performed upon hips anky- 
losed as the result of suppurative joint disease 
Subsequent collapse of the newly formed 
femoral head was the chief cause of failure 
This complication arose because of the altered 
vascularity produced by sclerosis of this por- 
tion of the bone Since this is a defect in the 
bone upon which the surgeon is called on to 
operate, this factor is not under his control 
and at the same time makes it improbable 
that the newer types of foreign body cup 
arthroplasties wall yield radically different re- 
sults when applied to unselected cases 

For the equalization of leg length, the bone 
shortening operations yielded uniformly satis- 
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factor) results la our bands. Tbe epiphyseal, 
arrest operations that were performed wctc\ 
large!) done upon adolescent girls and were 
performed too late since at that time it was 
not fully appreciated that longitudinal growth 
of tbe long bona in cull often cease* a* earf) 
as i r to years. Proper vdectum of cases 
would undoubtedly lead to better results In 
the application of this operation. However 
since the Jog shortening operation is an exact 
procedure the correction being obtained at 
once it appears to be tbe operation of elect ! oq 
to be performed for this purpose It ran be 
applied in the growing chud in tbe Utter half 
of the growth period prowled prolonged pre 
vioos observation has established the fact that 
tbe leg length discrepanc) is not a progressive 
one. 

The least satiiftctor) end results were seen 
in patients presenting bilateral deformities 
from acute Involvement of both hips. More 
these patients were seen before tbe modem era 
of arthroplasty little treatment was at 
tempted lo them. 

SU1UIA*1 AXD CONCLCSIOWS 

A review of the end results from surgical 
reconstruction of the residual deformities en- 
countered In 53 patients who prevknafy had 
suffered from acute suppuration within tbe 
hip Joint is presented 

Measures aiming at e Emma dog chronically 
discharging sinuses and those carried out upon 
the single damaged Hp yielded as an average 
satisfactory results In more than So per cent 
of case*. 

Positional correction of tbe single ankyiorwd 
hip subsequent aniyknls of tbe painful hip 
and certain plastic operations tost can be 
executed upon Juveniles are more satisfactory 


than tbe arthiophatk procedure* that aim to 
confer motion cc an *]rrad\ aidvrioicd hip 
that has resulted from booe suppuration. 

Patients that have bilaterally damaged 
hips the sequelae of tbe condition are an ap- 
paUing group of case* that do not radically 
change their status following tbe surgical pro- 
cedures that can be performed upon tbera 
Occasionally arthrodesis of a single units! W 
and dislocated hip mar be Indicated in this 
group of patients l(iU group of patients 
need* further intensive *todv 
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hemorrhagic shock 

I'ht Rihtiu Effect ni S time, Washed Red Cells, and Ilepinni/ed 

PI isim in Dogs 

I \\ McKl I , M 0 , C I 1 COCK, MI), 1 f. \1 \R 1 1 N\ M D , md 
K I MLHOI t,M I), Rochester. New ^ nrk 


f — n thi>L e\pennunts> were undertaken 
I in Mew ol tlie reeeiit interest rcgml 
I mg “hemorrli igie <diock ’ and related 
war problems \n attempt w as m ide 
to deeise a method wlueli could be ea=ilv dupli- 
cated for the production of this condition \\ e 
shall report the effect of saline, plasma, and 
washed red cells on dogs wliuh were m a st ite 
ol posthemorrhagie cireulatore e ollapst , com 
monl\ referred to as shoe 5 - Investigators hn\e 
used main methods mr the production of 
short and have tested manv di lie rent solu 
turns for its treatment It is well 1 nown that 
saline has a temporarv sustaining effect on hu 
mans and animals in shod In both militnn 
and civilian practice, whole blood or plasma 
haslH.cn accepted as the trcitmcnl of choice 
in shod Plasma is gcncralh used bee ui=c of 
its ease of preparation, storage, transportation, 
md administration without fear oi serious un- 
toward reactions Washed red cclh have pre 
\ louslv been considered a rather poor blood 
substitute b\ other workers in spite of the fact 
that lliL majontv of the effects of hemorrhagic 
shock can be explained on the basis of anoxia 
1 he literature in this field has become quite 
voluminous, and onlv a few pertinent reports 
are mentioned 

Rossms (i 92-,) stated that washed red cells 
exerted about the same resuscitating effect ns 
saline in the treatment of acute hemorrhagic 
shod Iloitink (tg, 5), using clinical cvadencc 
for determining a state of shod , claimed that 
normal saline was as effective as an) of his 
test solutions, which included simple and com- 
plex cnslalloul solutions Magladcrj and as 
sociales (1940) believed that serum and plasma 
were effective in posthemorrhagic shock in 
dogs, and stated that 40 per cent or more of 

r rom the DcR-irtmenl of I’atholojw Tin. Unlvcmtj of Rochester 
School of Medicine and Dentistrj Rochester hcv \ ort. 


the original IiIckhI volume removed must he 
restored lie aKo stated that red cells are quite 
effective but that the red cell volume is more 
important than the oxvgtn earning power 
Buttle md associates (into) found in cats 
tli it the red cells suspended in saline were k=s 
effective than plasma, strum, hemoglobin 
Ringer’s, or gum saline solutions Muirhcad 
and as'-nuates (ig p) showed that plasm 1 ul- 
mimstration caused hcmodilution and also 
stated that complicating factors were intro 
(bleed hv the 11=001 citrate is nil anticoagulant 
end hv general anesthetic agents I he recent 
worl of Ivv and cov others (1 04 on dogs, 
demonstrated that plasma was an effective 
blood substitute, hut he did not u c c red cells 
in his scries Ivx's work aKo Serves lo show 
tint it is important to administer the replace- 
ment solution rapldlv and as soon ns possible 
following the bleeding 1 Ins was also pointed 
out hv Magladcrv 

When the term "shock is used todav it 
means different things to different groups ol 
workers, and the term should alwavs he dc 
fined as clearlv as possible 1 he important 
thing is that each investigator define what he 
means hv the term "shock” or “hcmorrhagie 
shock" in the experiments under considera- 
tion 1 here is some question as to the advas 
ahilitv of using the term "acute hemorrhagic 
shock,” for Whggers and associates (0, 10, 11, 
1912) would reserve this term for an irrevers 
lblc condition in which rcinfusion of the ani- 
mal’s own blood brings about onl) temporarv' 
relief 1 he animals subsequent^ died We 
sec no reason for the reservation of the term 
“shock" for this condition Ebert and associ- 
ates (1042), using similar technique, were un 
able to duplicate this irreversibility Ihcy 
kept dogs at a low blood pressure for 12 hours 
walli subsequent recovery of all animals 
S °9 
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In the fin*! snatals the efficacy of a blood 
substitute depend* on St* ability to maintain 
* satisfactory circulatory «ute Sadi t tat 
*olutkc may be considered adequate If ani 
mal* receiving it Rmrt without delctrnou* 
effect* whereas, untreated they succumb 


METHODS AXD MATERIALS 

All dog* used in these stadia were health} 
male and female animals. They were observed 
for at least i weeks before being used and were 
fed the standard kennel diet ol hospital scrap* 
reinforced with Purina dofj chow Meat cf the 
a nim als which survived were used a second 
time after a period of 3 to 6 weeks to permit 
blood constituents to return to normal. 

Precisely the same technique was used in all 
animal*. The only anesthetic used was pro- 
caine hydrochloride 1 per cent about 5 cubic 
centimeter* being injected Into the skin and 
subcutaneous tissues over the femoral triangle. 
The femoral artery and vein were then cannu- 
lated with appropriate!} rixed glass cannulas. 
Two dnp bottle* connected with a \ tube were 
hung about J feet above the dog and were at 
tached to the cannula In the femoral vdi In 
a robber tube One bottle contained 0.0 per 
cent salire solution and wa* used foe a slow 
dnp to keep the cannula open about 3 to 5 
cubic centimeter* bring administered In this 
way during the experiment Tbe perfusion 
and transfusion fluid* were given rapidly from 
the second bottle wftb the aid of positive 
pressure 

WTwn the primary bleeding from the femo- 
ral artery had decreased to a slow dnp the 
collecting flasks were changed and the dog was 
immediately perfused with 33 cubic centime- 
ter* per kilogram bod} weight of 04 per cent 
aline Thu caused an Increase in blood flow 
from the femoral artery for a short period 
(Table beading Volume removed after ner 
fusion'’) abkh then subsided to a slow drip. 
U this pomt the bleeding was stopped knd the 
arterv was flgated with rift The dog* «rre 
t hen in profound shock a evidenced br ex 
t >n*or rigidity Ion of sphincter contrd air 
hunger and in some casa tpue*. Tberofawr 
f tie primary bMi*t Wore tbe periudoo 
* a immediately rtpiaud by At blood tubiitluU 
and tbe rein was ligated \ small amount of 


5 per cent sodium sulfathmole wotment was 
placed in tbe wound and the indwoo was 
dosed with rilk. The operating time wa 30 to 
40 minute*, the bleeding tune j to 3 mloutra, 
the perfusion time 1 to 2 minute*, the post 
perfusion bleeding time 4 to 5 mlnuta and 
the transfusion lime 1 to 2 minute*. 

The primary bleeding not followed by per 
fusioo produced shock in about one half of the 
dogs, but none of them died. Therefore, we 
added the perfusion procedure. \n empiric*! 
figure of 13 cubic centimeters of o 9 per cent 
*aBne pet kilogram body weight wa reached, 
after finding that when 15 cubic centimeter* 
saKne per kilogram wauard, immediate denth 
followed wberea with 20 cubic centimeters 
aahne per kilogram death was not produced 
in any of the animal* 

The blood was collected with sterile 
and robber tube*. The operating instruments 
were stenle the operator* *iyl the rest of tbe 
equipment dean. When the red celts were to 
be used 1 cubic cm tender of saturated *0 
dtom citrate per 100 cubic centimeter* of blood 
wa used a an anticoagulant. When tbe 
plasma wa *aved heparin' wa used 1 miff! 
gram foe every 1 cubic centimeter* of whole 
blood. The aril* and plasma were separated bv 
centrifuging at 7 poo revolutions per minute 
for 30 minute*. The cells were then *o»oeoded 
id an equal volume 0/ 043 per cent taHne re 
centrifuged at 1,000 revolution* per minute 
for 30 minute*, and again suspended In 0.9 per 
cent safine. Thu suspension of red cell* wa 
used for transfusion. Tbe whole blood wa 
stored In a refrigerator at 4 de g rea C and the 
cell* were washed and suspended ho media t eh 
before tbe experiment. When nlasra* was 
used it wa separated from the red crE» hnm 
diatdy after the bleeding and stored over 
night m a refrigerator at 4 degrea C It w * 
filtered through gauze once ImnxiUalely be 
fore being used Tbe dog* were given acce** 
to water and food Immediately following the 
operation and during tbe postoperative perio 1 
Every dog that died wa examined potfraor 
tern usually within 1 hour after death, but t 
or 4 animal* died during the night and no 
examination wa carried out unt 1 tbe follow 
fug morning 
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TABLE I -SALINE TRANSFUSION 


Dog 

No 

Wt 

Vol of 
blood 
removed 

Amt, of 
*aKae 
perfused 

Vo] re- 
moved after 
perfusion 

Total 

protein 

removed 

Preoperative 

sample 

3 hour 
sample 

6 hour 
sample 

24 hour 
sample 

Observations 


Ism 

C.C 

C.C 

■ 

gm 


mp 

Hemat 

p p ] 

Hemat 

PJ 

Hemat 

pj> 

Hemat 


■ 

6 4 

290 

150 

WSM 

32 8 



35 4 







Dead — 5# hrs 

2 

9 8 

440 

225 


EB 

3 0* 

S 8s 

33 2 







Dead — 5 hrs 

3 

10 5 

530 

240 

310 

esd 

3 70 

6 40 

33 8 

3 3 * 

12 0 

3 84 

11 7 



Dead — iS hra 

4 

10 3 

450 

240 

250 


3 00 

S 84 

49 6 







Dead — 40 min 

5 

7 6 

400 

I 7 S 

200 

5 5 

3 35 

5 20 

33 7 

3 30 

16 8 

3 13 

16 0 

4 OS 

13 0 

Suro\ed 

6 

7 7 

Soo 

177 

165 

33 4 

4 30 

6 45 

33 0 







Dead — hra 

7 

0 8 

45 S 

225 

300 

30 O 

3 06 

5 89 

43 7 

2 Ql 

XQ 0 

3 93 

18 6 

4 44 

13 4 

Survived 

a 

zz 7 

5 80 

270 

370 

46 7 

A 00 

6 72 

41 7 

3 45 

x6 0 


■ 

m 

■ 

Dead — 6 hra 

9 

16 8 

1050 

386 

375 

m 


7 10 

36 6 

3 49 

13 4 



m 

■ 

Dead — 3 hra 

ro 

IS •» 

1000 

350 

380 

m 


6 60 

m 

EQ 

Its? 

■ 

■ ■ 

m 

m 

Dead — 2 hrs 

11 

12 0 

S 7 S 

376 

*55 

ISSf 

B§ 

6 60 

46 p 

3 90 

■3 

ESS 

iS 8 


■ 

Dead — q hra 

I 

9 I 

525 

210 

300 

37 1 

4 10 

5 OS 

30 4 

2 76 

18 0 

3 4S 

20 6 


■ 

Dead — 6 hrs 

13 

9 4 

650 

216 

245 

45 9 

4 So 

6 20 

40 0 

3 30 

75 p 

3 80 

18 0 

4 So 

15 p 

Survived 

14 

10 4 

5 SS 

340 

200 

44 3 

4 30 

6 pg 

34 0 

4 oS 

16 A 





Dead — 5 hrs 

IS 

5 0 

36s 

136 

155 

3* 5 

IBS 

IBH 


3 6S 

10 8 





Dead — 3 hra 

Aver 

IO 2 

558 

234 

368 

41 5 

4 03 

6 32 

37 8 

3 35 

15 6 

3 ss 

17 3 

4 43 

14 1 

1 2 died 3 survived 


The total plasma protein removed was meas- 
ured by determination of the nitrogen in the 
primary blood removed plus the nitrogen in 
the postperfusion bleeding Samples of blood 
were drawn by jugular puncture at 3, 6, and 
24 hours, after operation In a few instances 
the final sample was obtained by mtracardiac 
puncture immediately following death The 
o g per cent saline was prepared from chemi- 
cally pure sodium chloride and singly distilled 
water It was neither filtered nor autoclaved, 
nor was it tested or treated for pyrogens No 
visible toxic reaction to any of the infused sub- 
stances was noted Hematocnt determinations 
were made in 15 cubic centimeters graduated 
hematocrit tubes, centrifuged for 30 minutes 
at 2,000 revolutions per minute Nitrogen de- 
terminations were run on the plasma The 
total nitrogen determinations were made bv 
the macro- Kjeldahl method 

EXPERIMENTAL RESULTS 

The results of these experiments are sum- 
marized m Tables I, II, and HI The washed 
red cell senes was not as long as the others be- 
cause of the uniform recoverv results obtained 

Table I summanzes the results on 15 dogs 
in which saline was given to replace the vol- 


ume of blood removed before perfusion This 
primary bleeding averaged about 5 per cent of 
the animals’ weight or over 50 per cent of the 
animals’ blood volume (4, 8) The blood pro- 
teins were reduced from a preoperative aver- 
age of 6 30 grams per cent to 3 35 grams per 
cent, 3 hours after operation, while the hema- 
toents fell from an average of 37 8 per cent to 
13 6 per cent over the same penod The 3 
dogs that survived for 24 hours had shghtly 
mcreased their plasma proteins, but their hem- 
atoents were not raised In the 12 fatal ex- 
periments, the average postoperative life of 
the dogs was 5 5 hours Very httle unne was 
passed and the dogs, though making an ex- 
cellent recovery initially, went rapidly down- 
hill and died 

In Table II are the results from the washed 
red cell senes The bleeding m these animals 
was just as severe as in the sahne replacement 
senes, but as can be seen the results w r ere 
totally different Recover)' on the operating 
table was most rapid and complete with this 
senes, and the animals did not lose ground 
afterward They drank well and ate food 
w'hen offered, and m general seemed httle the 
worse for the bleeding The hematoents were 
slightly lower after 24 hours than the preop- 
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SURGEM GYfc ECOLOGY AND OBSTLTRfCS 
TtBLE IL— WISHED RED CELL TRAYJTUSIOV 
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crative level*, but in 4 caws were higher in the 
x hour postoperative »*rople* This Utter find 
ins: prooably indicate* rapid km of tranafosed 
mW from the circulation- The avenge 
plum* protein* were 6.33 gram* per cent be 
fore operation and fell to 347 gram* per cent 
3 boor* after opcratloo Subsequent 6 and 24 
boar **mple* ihowed average* of 3 65 gram* 
per cent and 4-4° gran* per tent, TV* hero* 
tocrit r etd h i ga, on the other hand ah owed bi 
change due to the w*»hed red cell* In the 
transfusion Quid The pceoperatirr hemato- 
crit average was 43 3 and fell »io*dv to 31 6 
over the next 34 hour*. Thu* the blood pro- 
tern* wer e leverejv depleted where** the red 
cell volume ni tittle affected by the expert 
mental procedure The iffght rite In blood 
plasma protein probohly was due (0 release of 
protein from the ■nfrrc*!* labile protein re- 
serve *tom. 

The kt Pan aired flama expenmen t* in Table 
III were acmcwhjst of a surprise. The hm 8 
dog* showed 3 death* and 5 (arrivals, and It 
appeared that tbev had ach a 60 per cent 
chance of survival- Of the next 7 dog*, how 
ever 6 survived These later dog* were of the 
ume tvpe there wa* no change in the tech- 
nique and the amount of bleeding *u com- 
parable to all the other*. The dog* of thi* 
lerfe* did not *eem to recover a* quicki>' « 
those In either the red cell or saBne serie* while 
00 the operating table Their postoperative 
recovery required a longer period of time thin 


that 0/ the dog* which received washed ret) 
cell*. While the plasma proteins remained 
within normal range the hematocrit* were 
reduced jo to 75 per cent and showed little 
change during the subsequent 34 hour*. The 
average preoperative plasma proteins iw 
6 34 gram* per cent »nd In the ri dog* that 
survived ibowed an average of 6x59 grams 
per cent *4 boat* alter operation. The art-rape 
preopcTative hematocrit wa* 39 1 per cent 
and thi* was reduced to lie average of iw 
per cent 3 hour* aftCT operation- After 34 hoar* 
It itQl only averaged 134 per cent in the n 
surviving dog*. Hence these dog* survived 
despite the marked experimental *cnteao«nIa. 

AmUpsy JiUi are not Included In the tables 
dnoe It mar be taid that 00 uniform or char 
acteristic abnormal! tie* were f«m<L Don In 
the saline trxnsfnrioc and hepannlatd plasma 
transfusion experiments showed palhx of the 
viicer* and tbaue* In all case*. Round and 
tape wce ms were occasionally encountered in 
the intestine Dog Iso. 33 had been prevwotiy 
used in »o*ne hemoglobin experiments and a 
topsy revealed a grossly brown p»gmeu!rd 
Ever JCcroacopicallr both the parenchymal 
and Kmfler ceQ* cootained many yefiow 
brown pigment granule*. Similar ptgment wav 
found In the epithelium of a few kidney tu 
bule*. Dog No it »bowed vegetation* on the 
tricuspid valve with *bsce*?ei and infected In 
farrt* of the kidney*. MlawcoplcaBv the 
vegetation* showed ear It organisation and 
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TABLE IIL— HEPARINIZED PLASMA TRANSFUSIONS 


Dog 

No 

\\l 

Vo] of 
blood 
remeved 

Amt of 
saline 
perfused 

Vol re- 
moved after 
perfusion 

Total 

protein 

removed 

Preoperative 

sample 

3 hour 
sample 

6 hour 
sample 

34 hour 
sample 

Observations 


Igm 

c c. 

c c. 

HR 

gm 

pm/ 

kgm 

PP 

Hemat. 

pp 

Hemat. 

PP 

Hemat 

PP 

Hemat 


,6 

13 

0 

5S0 

275 


44 

1 

3 67 

6 

40 

43 

0 

5 

22 

7 

80 

s 78 

8 

2 

6 36 


4 

Survived 

27 

u 

3 

475 

260 

350 

B 

a 

3 

54 

6 

50 

34 

S 

6 

16 

9 

40 

E 

a 

10 

O 

6 67 

n 

■ 

Survived 

38 

8 

0 

3 So 

184 

230 

B 

a 

2 

80 

5 

86 

_40 

2 

4 

37 

13 

2* 

■1 




Dead — 2 hrs 

30 

13 

0 

600 

300 

3 S° 

46 

9 

3 

60 

6 

44 

40 O 

6 

50 

6 

10* 





Dead — i 1 ^ bn 

jo 

8 

6 

300 

198 

310 

27 

0 

3 

10 

6 

22 

45 

0 

5 

w 

12 

8 

5 

77 

12 

2 

7 00 

13 

0 

Survived 

JI 

10 

5 

430 

240 

300 

34 

4 

3 

30 

5 

77 

47 1 

4 

81 

17 

6 

5 

14 

19 

0 

5 88 

17 

4 

Survived 

52 

13 

9 

660 

320 

360 

42 

9 

3 

10 

5 

30 

49 1 

4 

97 

17 

* 

5 

05 

17 

6 

5 07 

14 

6 

Survived 

33 

9 

3 

350 

214 

200 

38 

8 

3 

10 

6 

3 i 

25 

4 

4 

91 

7 

50 





Dead — 2*5 hrs 

34 

II 

6 

55 ® 

270 

375 

44 

8 

3 

90 

6 

57 

37 

6 

5 

60 

11 9 

5 

60 

IO 

0 

6 30 

13 

0 

Survived 

35 

9 

8 

435 

325 

2QS 

36 

2 

3 

70 

6 

40 

42 

4 

5 

10 

12 1 

5 

40 

II 

3 

6 20 

- 2 

2 

Survi\ed 

36 

1 1 1 

615 

255 

350 

48 

7 

4 

40 

6 

72 

40 

0 

5 

66 

13 

7 

5 

60 

II 

5 

5 37 

10 1 

Survived 

J 7 

II 

7 

500 

370 

35 o 

37 

4 

3 

30 

7 

JO 

41 

3 

6 

JO 

8 

SO 

5 

89 

to 


6 S 7 

ro 

1 

Sum led 

38 

6 

4 

310 

I46 

IQC 

26 

9 

4 

20 

6 

90 

42 

9 

5 

30 

16 

0 

5 

05 

14 

7 

5 80 

14 

3 

Survived 

39 

6 

8 

375 

156 

200 

26 

5 

3 

90 

s 78 

32 

5 

5 

28 

11 1 

5 

53 

IO 

8 

5 80 

11 

0 

Survived 

40 

7 


250 

175 

240 



6 

70 

25 

0 

5 

73 

10 

7^ 

5 

88 

II 

2 



Dead — 9 hrs 

Aver 

10 1 

447 

232 

483 

36 

2 

3 

51 

6 

34 

39 

1 

S 

47 

” 

0 

5 

59 


3 

6 09 

12 

4 

4 died 

11 survived 


♦Samples taken i r 5 hours after bleeding (not included in average) 


the abscesses and infarcts appeared to be sev- 
eral days old We believe that the abnormal 
findings of these 2 dogs preceded our experi- 
ments No findings of significance related to 
the shock response were observed in any of the 
other animals 

OBSERVATIONS 

The almost complete failure of the single 
infusion of saline to maintain the animals be- 
yond a short initial period is a common experi- 
ence When both red cells and plasma protein 
are reduced to the levels indicated in the 
tables, the animal organism has no resistance 
to the state of shock, even though its blood 
volume is replaced immediately by an ade- 
quate amount of normal saline The animal 
appears to suffer from the anoxia of anemia, 
and even though mild hemoconcentration and 
partial replacement of plasma protein occurs 
the dog rapidl) becomes weaker and dies 
I he success of the senes in which red cells 
suspended 111 saline were used, appears to be 
due to the immediate replacement of the oxy- 
gen carrying capacity of the blood, thereby 
preventing the occurrence of a severe anoxia 


The spectacular recover}' of these animals 
from a condition of shock, fully as profound as 
that observed in the animals (Tables I and 
III) that subsequently expired, indicates that 
the red cell replacement may be of fundamen- 
tal importance in overcoming hemorrhagic 
shock Recox'ery was the invanable rule when 
the blood removed was replaced with red cells 
suspended m sahne, whereas replacement with 
saline alone was accompanied by 80 per cent 
fatality Plasma protein levels were equally 
low' m both these senes, and plasma protein 
replacement, therefore, appears less important 
than red cell replacement 
The poorer results obtained when the vol- 
ume of the primary bleeding w'as replaced by 
hepanmzed plasma further emphasizes the im- 
portance of red cell replacement The animals 
of this senes were longer in recovenng, and 
27 per cent died In the senes where the blood 
w'as replaced by sahne alone, the solution W'as 
inadequate to keep the animals alive, even 
though the hematocrits were often slightly 
higher than in a successful case in w hich plasma 
was used Blood volume studies were not 
done, but we feel that there can be little doubt 
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thit plasma replacement is more satisfactory 
thin saline replacement because with the 
former procedure the blood volume it mim- 
t li n ed whereas, with »tir>e replacement the 
animal mutt adjust both to anoxia and a 
shrinking circulatory volume Bat the main 
ten an eg of the level of the circulating plasma 
pro tan at a figure approximating the normal 
still appears lets effective in combatting stock 
Jut to « stn[U inert kemoerhat c than the re 
esUbfishroenl of the red cell volume of the 
circulation 

suauuiy 

i A simple easily duplicated method for 
producing hemorrhagic shock In dogs is pre 
tented. Under local anesthesia, the femoral 
arterv and vein are cumulated The animal 
is bled from the arterv until the blood flow has 
practfcailv ceased and then perfused with aj 
cubic centimeters per kflogTam of o q per cent 
•odium chloride solution through the vein to 
wash out more red cell* and plasma. When 
the bleeding has again practically crated the 
artery is ligated and the volume of test solu 
tlon equivalent to the first bleeding given Im 
mediately Into tbe vein. Following this the 
vein is Hgated and the wound ft doted 

i In tbete experiments washed red cell* 
suspended In isotonic saline are found to be 


more effective than cither normal saline alooe 
or brpannizrd plasma. In overcoming shock 
produced b) a single severe hemorrhage 
y Replacement of the oxygen carrying ca 
padt> of the blood appears to be more impor 
taut than the restoration of the normal plasma 
protein level under tbe conditions of tbete 
expen ment*. 

4 A* an emer g ency measure Isotonic saEne 
is shown to be effective in promot log ttmficnrr 
reentry from bernorrhagfc shock as produced 
b) a single ma**Jve hemorrhage 
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ADMINISTRATION OF ALKALIS IN SULFADIAZINE 

THERAPY 

JOSEPH H ROHR, M D , Burlington, Kansas 
FREDERICK CHRISTOPHER, M D , Evanston, Illinois 


I T has been shown experimentally and 
clinically that the renal complications of 
sulfadiazine therapy can be prevented 
by the production and maintenance of an 
alkaline unne (2, 3, 4, 5) Other investiga- 
tions have shown that an alkaline unne can be 
maintained by giving from 4 to 19 5 grams of 
sodium bicarbonate daily 
Bywaters reported in 1942 the use of one- 
sixth molar sodium r-lactate intravenously 
for the production of alkaline diuresis G1II1- 
gan and her associates (3) reported in 1943 on 
23 surgical patients receiving 5 grams daily of 
sodium sulfadiazine intravenously In these 
23 cases the incidence of crystalluna was 43 
per cent, and all of the specimens of unne 
which contained crystals were acid These 
authors also reported 2 cases m which 1,000 
cubic centimeters of one-sixth molar sodium 
r-lactate was given daily, with alkaline unne 
and no crystalluna 

Smce immediately after operation patients 
cannot be given oral medication, it was 
thought desirable to determine a practicable 
method for rapidly producing alkaline unne 
for the safe intravenous administration of 
sodium sulfadiazine and for keepmg the unne 
alkaline up to the time that sodium bicar- 
bonate could be given orally 

In 20 cases following operation the pH of 
422 specimens of unne was determined, begin- 
ning 24 hours prior to and continuing for 5 
days after starting alkaline therapy Each 
specimen was tested with mtrazme paper 1 
within a few minutes after being voided If 
the patient had an indwelling catheter, fresh 
unne from the catheter was tested every 4 to 
6 hours Specimens were examined micro- 
scopically at least once daily for sulfadiazine 
crystals, red blood cells, and casts Deter- 

From the Department of Surgerj Evanston Hospital Evans 
ton, Illinois 

1 Nitronne paper (sodium dmitrophenol azo-naphthol di sulfo- 
nate) E. IL Squibb L Sons 


mmations of the carbon dioxide capacity of 
the blood were made at least once in each 
case 

Chart 1 shows the pH. determinations for 65 
specimens of unne from 5 patients, ranging 
in age from 17 to 65 years These patients 
had undergone the following operations ap- 
pendectomy, 2 cases, transurethral resection 
of the prostate, 1 case, splenectomy, 1 case, 
and repair of an inguinal hernia, 1 case So- 
dium bicarbonate, 60 to 24 o grams, was 
given daily in order to determine the time and 
dosage necessary to estabhsh and maintain 
unnary alkalinity It was found that an 
average of 22 hours was required to estabhsh 
unnary alkalinity Daily administration of 
24 o grams of sodium bicarbonate 2 in 4 divided 
doses m water was the lowest dosage which 
would keep the unne alkaline The highest 
carbon dioxide capacity was 71 volumes per 
cent after 8 days of administration of 24 
grams of sodium bicarbonate daily, and the 
lowest was 49 volumes per cent on the first 
day of alkali therapy Therefore, if the sur- 
geon wishes to use sulfadiazine therapy with- 
out danger of renal complications he must 
wait the number of hours necessary for toler- 
ance of oral administration of sodium bicar- 
bonate plus 22 or more hours for the establish- 
ment of unnary alkalinity 

Chart 2 shows the pH determinations for 
145 specimens of unne from 7 patients, rang- 
ing in age from 29 to 70 years These patients 
had undergone the following operations ap- 
pendectomy, 2 cases — m 1 case the appendicitis 
was acute, with gangrene and localized pen- 
tonitis and, m the other there was acute ap- 
pendicitis with abscess, nephrectomy, 1 case, 
repair of an inguinal herma, 1 case, cholecys- 
tectomy, 2 cases, and cystotomy for Esche- 
nchia coh peritonitis from urinary extravasa- 

•When 1 level teaspoonful oi sodium bicarbonate is given 4 
times a daj approximately 24 grams is the total dosage. 
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lion 1 aX'C. On the fmt pcafoperatire dav 
each patient reed red 1,000 cubic centimeter* 
of one-drtb molar lodium r lactate 1 in t rave 
rxnulr j patient* received It for a dan t for 
3 dan and 1 for 4 dan. Tbe Latt mentioned 
patient *ra* given a total of 5 50 o cubk centi 
meter* of one lirth molar *ocflum r lactate 


IntravmouaJv Tbe unne wa alkali oe In the 
majority of ca-e» bv the time tbe intmvenoo 
injection «u brushed ami in all rx-es it »• 
a Ik n fine 3 tour* after* an! rrrru nrng v f x 
an average period of 14 hours The hi ft best 
carbon ill 0 ride capa it wa 7O url mr- jicr 
cent after 4 500 cubic enti meters 4 on sixth 
molar aodium r lactate had Lwco p mo m 
period of 4 day* The kmot wa* 47 volume* 
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Chart 3 Unnary pH of 212 specimens of urine from 8 patients who were given 
1,000 cubic centimeters of one sixth molar sodium r lactate intravenously daily after 
operation, followed by sodium bicarbonate orally when tolerated Zero hour mdi 
cates completion of intravenous administration of 1,000 cubic centimeters of one sixth 
molar sodium r lactate 


per cent and was recorded on the 4th day for 
the patient receiving 3,000 cubic centimeters 
One patient received 40 grams of sodium sul- 
fadiazine intravenously over a 6 day period 
Daily for 6 days 1,000 cubic centimeters of 
one-sixth molar sodium r-lactate was given, 
and no crystals in the unne or other renal 
complications developed Another patient 
received 2 5 grams of sodium sulfadiazine 
intravenously without renal complications or 
crystalluna 

Chart 3 shows the pH. determinations for 
212 specimens of urine from 8 patients, after 
operation, who were given one-sixth molar 
sodium r-lactate intravenously followed bv 
sodium bicarbonate orally as soon as tolerated 
Their ages ranged from 4 to 71 years These 
patients had undergone the following opera- 
tions appendectomy, 5 cases— in 2 cases 
there was acute appendicitis with perforation 
and Escherichia coh peritonitis, in 1 case 
acute appendicitis with perforation and 
localized peritonitis, in 1 case acute appen- 
dicitis with gangrene, and m 1 case acute ap- 
pendicitis with abscess, repair of an inguinal 
hernia, repair of an incisional herma, and 
cholecystectomy This chart shows, as did 
Chart 2, that by the intravenous administra- 


tion of 1000 cubic centimeters of one-sixth 
molar sodium r-lactate unnary alkalinity was 
promptly established, and by the adminis- 
tration orally of sodium bicarbonate the alka- 
linity was maintained The carbon dioxide 
capacity ranged from 40 to 75 volumes per 
cent The dosage of sodium bicarbonate was 
from 3 to 30 grams daily Again, 24 grams of 
sodium bicarbonate in 4 divided doses was 
the smallest amount that would consistently 
keep the unne alkaline Six patients were 
given a total 5 day dosage of 5 o to 31 5 
grams of sulfadiazine orally and sodium sulfa- 
diazine intravenously A few red blood cells 
were observed microscopically in 3 specimens 
of urine in this group There were no sulfa- 
diazine crystals 

A 4 year old patient with severe Escherichia 
coh pentomtis was given 1000 cubic centi- 
meters of one-sixth molar sodium r-lactate 
intravenously daily for 2 days, ivith 1 75 
grams of sodium sulfadiazine intravenously 
daily for 2 days followed by sulfadiazine and 
6 o grams of sodium bicarbonate orally daily 
In this case the highest carbon dioxide capac- 
ity was 60 volumes per cent and the lowest 53 
volumes per cent There were no sulfadiazine 
crystals present 
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One patient who did not receive sodium 
r lactate alter operation had had sulfathiatole 
placed In the abdomen at operation, ami * 
dava later oliguria, abdominal pain heroa 
turia, and heaw sulfa thraicJe crystalluria de 
vc loped, ail of which promptly disappeared 
after administration of ifioo cubic centi- 
meter* of ooe -tilth molar aodiura r lactate 
intravenously and 30 grama of sodium bkar 
bonate b> mouth for a dava. 

S od him suifadtaxroe predptUtei with one 
sixth molar aodium r -lactate when mixed in 
the flask or in the intravenous tubing There- 
fore, our method was to add 500 cubic emti 
meter* of normal saline aolutton to the intrm 
venous act when the ooe-aJrtb molar sodium 
r -lactate had been given and after 100 cubic 
centimeter* of normal saline solution had been 
riven to add sodium suliadiaxine to the re 
maining 300 cubic centimeter* of saline sola 
tlon. Ampuls containing 10 cubic centimeters 
of 15 per cent solution of sodium sulfadi asiDe 
wereused If additional glucose and flmdi were 
desired, 5 or o per cent dextrose In lactate 
Ringer s solution was given and if •cverai 
days of intravenous administration of flutu* 
was anticipated ipoo cubic centimeters of 


Z t**. •* r* - w- 


amigrn dafl> x-ras often gisxn lntra\Tno«*]> 
to supply protein. 

Chart 4 sbowa the /If determinations for j 
patients after operation with moderate to 
severe infection compared with those for 8pa 
tlents with minima] or do infection. Clini- 
cally the patients with infection required 
more allaE to produce and maintain alkjJlnitv 
of the urine 

Schraelhes has reported that the fill of in 
fected wounds is between £ and 6 while that of 
dean wounds is 7 3 lie nas aiso shown that 
measured against certain organisms, one 
tenth as much sulfathiaxnle win overcome 1 
mol of the sulfonamide in hit jit or para-amino- 
benxcfc add at /U7?uit /H 5 «■ 0,01 
call> we haw observed that surgical patients 
with severe infection have recovered erx 
rapid!) with sulfadiazine and alkali therap) 


SUUUXKX AXD COM LV3I0>S 
1 The /II detenninaUons for 4 » *P ra 
mens of unne from jo patient after opera 
turn were analmd 

1 One-net h molar sodium r lactate n- 
tra -enously sras shown to lie ef&ocnt for tbe 
rapid production of urrnarx alLabni ty 
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3 It was found that 1,000 cubic centi- 
meters of one-sixth molar sodium r-lactate 
maintained urinary alkalinity for an average 
of 24 hours 

4 At least 24 grams per day of sodium 
bicarbonate was necessary to maintain uri- 
nary alkalinity after the intravenous admin- 
istration of fluids was discontmued 

5 Renal complications were not found 
after sulfadiazine administration when the 
urine was rendered alkaline 


6 Sodium sulfadiazine should not be mixed 
with or come m contact with one-sixth molar 
sodium r-lactate in the intravenous set 
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ANOMALIES of the portal ttn are rare 
/\ Itwtaneea hive been recorded In »hkb 
/ \ «be portal stream fas been coo -eyed to 
JL JLtitelfveri t*tn chaxmHi such find tngi 
are of interest to tbe amtomta, but oo do oca 
woo hu it been recorded that the anomaly ha 
been aaaodated »hh symptoms or phxalcal 
Indicative of adkeaaei Txlrtme RecratJv a caae 
came nder obamitlon presenting *hat rmat be 
a rrr) uncommon dtspoBllcm of the \ rnotu chan- 
nels nf tbe portal t^atem, and ai the anatomical 
findings were associated » Ih a dktmctl x denial 
picture the occurrence ma be thought aortfn 
of record. 
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means by which an accurate diagnosis could be armed at, 
and it w as thought that, if the position could be clarified, a 
way might be found of affording at least a temporary relief 
of symptoms 

Prior to operation certain preliminaries were earned 
through the prothrombin element of the blood was rein 
forced by the administration of vitamin K (intramuscular 
injections of kapilon i c c 4 hourly over a period of 48 
hours), while, in view of the leucopema, a small transfusion 
of blood (500 c c ) was given T2 hours before operation 
Findings at operation The abdominal cavity was cn 
tered through a nght upper paramedian incision The 
peritoneal space contained a quantity of fluid which was 
faintly bile stained, though appreciable in amount, it was 
not excessive. 

On proceeding to examine the viscera interest was fo 
cused on the appearance presented in the subhepatic region 
Beneath the peritoneum in relation to the nght gastropan 
creatic fold of pentoneum and the lesser omentum and 
along the line of the hepatic and common bile ducts, there 
were a number of bluish, fluid-containing saccules On 
first impressions the condition appeared to be one of mul 
tuple cysts of the bile ducts, but, w hen the pentoneum w as 
divided and stnpped off, it was seen that the saccules were 
venous in ongin and that the state was one of a tortuous 
multiform vanx showing cystlihe dilatations at many 
points Further dissection established the identity and re 
lationships of the plexus caudally it was in communication 
with the supenor mesentenc vein, the nght half of the 
splenic vein shared in the vancosity, and there seemed to be 
no doubt that the venous stream from the spleen commum 
cated with the vanx In its relationships and associations, 
therefore, it appeared to correspond to the distribution of 
the portal venous stream (T lg 1) An attempt was made to 
ascertain whether a portal vein existed in the normal situa 
tion, but the vancosity made the dissection difficult and 
indeed dangerous The ultimate exposure was not satisfac 
tory, but it w as established that a portal vein of small size 
lay in its normal relation on the posteromedial aspect of the 
common bile duct. 

A review of the abdominal viscera brought out some in 
teresting facts The liver was normal in size and appear 
ance, the gall bladder w as smaller than usual, its wall was 
thickened and edematous and the distnbution of the cystic 
vein showed a mimature vancosity, there were no gall 
stones The tubulobihary system was healthy, and, so far 
as could be ascertained, there was no abnormality of the 
artenal distnbution The appearances and consistency of 
the pancreas suggested that it was the site of a mild degree 
of diffuse chronic pancreatitis The spleen w as enlarged to 
twice the usual size, its surface was smooth and uniform, 
its consistency firm, in general its appearance suggested 
that it was the site of a chronic venous congestion with sec- 
ondary fibrotic changes 

No gross structural changes w ere apparent m the stomach 
or in the segments of the small and large bowels which 
could be brought under review , but these organs presented 
a congested appearance, while here and there patches of 
subpentoneal edema were apparent The impression given 
was that there was a considerable degree of venous engorge 
ment throughout the area drained by the portal stream 

Reviewing the situation in the light of the oper- 
ation findings, it appeared that the condition pre- 
sented in the subhepatic region was a true vanx of 
an abnormal portal vein distnbution The ana- 
tomical mterest of the anomaly and the explana- 
tion of the part which it played in the clinical pic- 



rig 1 The appearances of the portal varix as revealed 
at operaUon DUD, Right hepatic duct, D H S , left 
hepatic duct, D C , cystic duct, D C C , common bile duct, 
X, part of pancreas and supenor mesentenc vein 

ture are discussed in the commentarv, the imme- 
diate problem of the moment was to decide upon 
the means by which the situation could be re- 
lieved It seemed that only one course was pos- 
sible— to ligature and if possible to eradicate the 
dilated and abnormal channels, trusting that the 
sequel would be to divert the portal venous return 
into the small, but otherwise normal, vessel It 
was assumed that the concentration of the flow 
into a single channel would be followed by a de- 
gree of dilatation adequate to accommodate the 
increased bulk of blood The plan was put into 
operation It proved difficult, for the dilated 
venous radicles were extremely thin walled, many 
of them ruptured when an attempt was made to 
separate them, and, indeed, the degree of hemor- 
rhage was disconcerting In order to secure ade- 
quate access to the higher portion of the vanx it 
was necessary to remove the gall bladder, but 
even so the difficulties in the immediate sub- 
hepatic region were so great that gauze packing 
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had to be retorted to before the bleeding could be 
controlled. Eventually hrmoatari* iu n tbfac 
tor> ud complete and, after drama re »u estab- 
lished trs mean* of a strip of dent*! robber the 
abdominal wound <u closed. 

r sL’fertint t-wro. The paoert progress *f tr optr 
like »»» wnryrmdal and »»i.«/*clcwy TV p.3»ijc» di- 
ouakiot ifld bf (be rod of <1* likrf eck *tl t»e» of 
pipoenUUori hid disappeared. ,k* Icteric uwki ntm 

tloo durtag the foortk «k ykUcd mcnaJ rradof (4) 
\* hitemiiajt rr«p<*»« wx» mTjnVd rm tbt Uood jlcoirr- 
tfc* peroprr* ti re trorapesris ( ^xi) * m rtpiured bj ten 
cocytodi LW bfood rr»da*» ooa erk slier operatic® 

briit- rr-d Uoad ct£s, jfifo^xa haaafhba, or r*n era(; 
wHt* Wood crib, ifioo. Equally nariactery otbcln- 
proaeiDent Id the tram) cnortlum. TV apprtk# rrtarord, 
the tioot* trooc wxtmI b rxcurmct IM m iffniuct 
*fl tone ri ibtVwwnaJ dncoctart ud AwtnijoA diMp- 
pewred, and the et*ht taerr— cd. TV paint M d»- 
ckajyed fraea fccspfla) in (ted VaJlb 1 rck* after open 
tlon. ud «' that dalt r*rr • mouths ago, Vr progress 
hit been »si Wlactixy 

It teemed beyond doubt cr noestlon that the 
•anenae vnous channel* lying fa relation t the 
right gastrojMncrratic fold of peritoneum and to 
the lesser omentum re pr esented an abnormal and 
accessory distribution of the portal vein. Their 
1 dentin was established on several grountb their 
beginnings could be traced In cootmult) with the 
splenic and superior mrtenteric rein*, (heir ulti- 
mate distribution was Into the ferta befalls they 
occupied an area fa which the portal channel b the 
sole venous representative. It b true that their 
anatomical relations to the bile duct and the he- 
patic art err were b normal tercral of the chan- 
neb were superficial l these structures, others 
intertwined around and moog them, but the 
relation of a ram to adjacent thanes b invariably 
indefinite and fa thb instance a disturbance of the 
usual relations waa a natural coasequenoe of the 
abooraaEtr 

Having Identified the anatomy of the earls, ft 
was natural t enquire abont its origin. One thing 
seemed to be clear— It represented a developmen- 
tal abnormality in all probability a persistence of 
certain pratlccs of the embryonic and fetal venous 
dtrpcwi lions from which the portal vein arises. 
Doubtless the *tre*a and strain of poatnaial life 
lad played a part in creating the varicodties, tat 
ft wii surelr an inescapable coodusJou that ibe 
origin of the condition could be traced to the per 
tbtence of fetal portal radicles. 

The porta) -efa arises from certain modibca 
texts ail adjustment* of the right and left vhd- 
Hne veins, theebanneb w Inch at an early staged 
development con v> blood from the \ oik sac par 
tloo of the entodermai -click to the primitive 
rratral aextae, and at later stage of develop- 


ment to ibe linos venom* of the nritnitire heart 
ttlth the delimitation of the dtxsiemrra the vitd- 
!inc tern* come t he to the right and left of thb 
portion cf the forrgut. In thb situation thcr are 
united by three train verse channels, two cf which 
be vrntral and coc dorsal t the gut to that the 
arrangement resembles venous laddcT ti tending 
along the duodenum and fa the caudal duectioo 
passing into the substance of the developing brer 
where then- farm the channel of the tfauvsdal 
system. A* development proceed*, certain seg- 
ment* of the vrtefline venous Udder degenerate 
txl dbappear tat three portions mum —the 
cephalic end of the left limb of the caudal itrp 
between the vitelline veins, the dorxal in ten it ft 
lme channel, and the right Rmb of the cranial- 
ward loop It b from a cont fault of tbe*e three 
elements that the portii \efa raev, and the Iini 
ft with the visceral field b completed almost 
ilnmJtaneouriy when the superior meseutmc and 
splenic vein* establish com men kit km with the 
left viteDfae Tin at a point immediately caudal 


the dorsal transverse amstaoww* (Fig 3) 

nr b the 


Such bring the normal arTacBement, henr fa 
aoomalr under discusafan t be explained \ ari- 
oo» paaaibflitk* present thronri ts (j) the per 
sbtence of the right ritrilfae vein an Independ- 
ent channel ( ) the ensteoce of a double right 
vitellfae vein, ooe branch entering fat theforma- 
txn of the rrxa fe*U while the other retained h* 
fadependencr (V) the persist cnce of the catxla] 
se gm ent of the right vitebioe vein. The rchtwra 
aai dbpoaiticm of the rant were not la beeping 
with the third explanation, for fa this event ooe 
would ha nt expected that the cephalic end would 
have opened into the main portal vein. The fad 
that it pawed int the liver through the porta 
hepatb suggested that it represented either Ibe 
right vitelline etn Is Ul* or a independent rad 
ck of an abnormal twin structure N doubt to 
t hrir beguimngi the abnormal radictes were tat 
slender and miniature structures ts growth pro- 
ceeded they underwent enlargement, and t is 
probable that foe a time they provided channeb of 
coo xvance w htch (unextooed rehtlrdv oormalli 
Then came the stage of -ancoaltjr and aaccule 
formation and It mav be presumed that these re 
towns were dependent upon variety of fafl 
dices The wall of the portal vem pn-oiti pecul- 
iar lea tom- The main oofiilaeut b areofar tis- 
sue the muscle n not arranged a* a continuous 
sheet tat as a senes of lands separated b> strand* 
cf bhroareriar tissue. It b probable that in abrwr 
mal radicles of the portal aeries these peculiarities 
of structure are etag g erated and, 1/ *o, the IbUT 
t> t ddalation waa liriy to ^ increased It 
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Fig 2 The de\elopmcnt of the portal sjstem The 
probability is that the anomaty recorded represents either 
persistence of portions of the right vitelline % cm or of inde 
pendent radicles of an abnormal twin structure 

a, 5 V , Sinus \enosus, V US , left umbilical \cin, S T , 
septum transxersum, V VS , left \ itellme \cin 

b, S V , Sinus renosus, L , liver, V US , left umbilical 
rein, Umb Vi t Anast , V US . left umbilical vein, V I'. 5 , 
left vitelline rein, V V D , right vitelline rein 


c VC, Upper or cephahc part of inferior vena cava, 

V R D , right rena revehens, L , lirer, V.RS , left vena 
revehens, D V , ductus venosus, V .PS , left branch of 
portal rein, V 1 -S , atrophied part of left vitelline rein, 

V US , left umbilical vein, V ifS , superior mesenteric 
tern, VVD, right vitelline vein, V V' D' , atrophied 
part of right vitelline vein, VS D , right branch of portal 
rein (Reproduced by permission from Cunningham’s 
Textbook of Anatomy ) 


may be argued too that the mode of distribution 
of the portal vessels encourages a tendency to 
varicosity if structural weakness of the wall exists 
they terminate, as arteries do, in a capillary sys- 
tem, an arrangement which is likely to raise the 
pressure within the afferent channels It is prob- 
able that these influences played a predisposing 
part, and it may be that they initiated the early 
stages of varicosity, but it seems evident from the 
clinical history that an additional element came 
into play, the result of which was to lead to a rapid 
and exaggerated development of the varix, it is 
suggested that this precipitating factor was the 
succession of four pregnancies within a period of 
5 years No doubt the effect of these develop- 
ments was to increase the strain upon the portal 
circulation, and it may be assumed that the con- 
sequences led to exaggerated varicose changes in 
the weak and abnormal segments of the portal 
channels On a basis such as this it is possible to 
visualize a state of affairs which initiated the 
error and led ultimately to a gross degree of 
varicosity 

From the clinical standpoint there is special in- 
terest in visualizing the part which the varicose 
anomaly played in the case history and physical 
findings It seems that there can be but one ex- 
planation— that the vanx was responsible for a 
progressive and, indeed, an acute degree of portal 
stasis In some respects the clinical picture bore a 
resemblance to that encountered m cirrhosis of 
the hver— the loss of weight and impairment of 


strength, the increase of peritoneal fluid, the 
splenic enlargement, the gastntis and enteritis, 
the recurrent jaundice, all of these were present, 
and, if the hver had shown fibrotic changes, the 
picture would have been reasonably complete, 
but in this instance the liver was healthy, and it 
was evident that the obstructing element was the 
abnormal and varicose portal vein distribution 
The manner in which it exerted its effect must 
be a matter of conjecture, but it seems reasonable 
to advance the argument that the condition 
offered a parallel to that which exists m varicosity 
of the superficial veins of the lower extremity It 
is agreed that in the latter instance the varix pre- 
sents a definite hindrance to an efficient venous 
circulation, the blood flow within it is apt to be 
static and inert, and, while the relative increase in 
the capacity provided is likely to attract blood 
from contiguous and related channels, the ulti- 
mate result is to create a catchment area m which 
blood tends to stagnate, a state of affairs which 
prejudices the efficiency of the related circulation 
and vitiates the health of the tissues from which 
the blood intake is derived 
As we see it, that is the situation which arose m 
the case under discussion It meant that a pro- 
gressive and relatively acute degree of portal 
stasis came to be established, obstruction of the 
x'enous return from the spleen led to the spleno- 
megaly, venous congestion of the stomach and 
duodenum accounted for the vomiting, the gas- 
tric distention, and the various dyspeptic symp- 
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toon a similar dnrdopment In tbe arr* of the 
pancreas disturbed the physjoJcfpcal actMt\ nf 
that orjtan » th consequent derangement of the 
digestion of fan and starches. ^econdiry t tbe 
congestion and edema of the head of the panae** 
a catarrhal cholangitis developed tbe feature 
a b Ich explained tbe Jaundice parallel changes in 
tbe null intestine appear t hare Interfered a Ith 
fat absorption by tbe Licteak, ao that a form of 
iteatorrhen ream ted— Indeed the entire clinical 
picture subjective and objective can be inter 
preted In terra of a retail e+T acute portal 
obstruct loo. 

One consideration remain* for discussion it 
nu) be put to the form of question. Wh> should 
the obliteration cf the varii remit in tbe disap- 
pearance of symptoms? That h has done ao per 
manentl) indicates that it led to a relief of tbe 
itate of portal congestion, but the pertinent ques- 
tion is how this was achieved It may be that the 
answer is provided in the parallel already alluded 
to— varicothy of the superficial veins of the loser 
extremity It fade* that to this affection obhter 
at loo of the dilated puperficial channels leads t 


an improvement hi the rircutatocv cnod [ton of 
the bmh. U doe* so by ret urn In* tito act he ctx 
culatloo a volume of blood »hlch ot her* he would 
remain I condition of physical nd nhyswlngi- 
cal inertia, aDd by so doing it benefits tfasoe nulri 
tion and the tooe Dd pressure of the circulation. 
Thfa explanation and reasoning are sure h eqaxllr 
applicable to the condition under dfacu<*ioa In- 
deed, It would be difficult to suggest a \ other 
tofu tion, and therefore « e assume that the old it eT 
at ton of the ran resulted in the re-esublfahment 
of a healthier portal drculatlon and the ml ora 
tloo of tbe physiological balance of the tenues In 
tbe portal field. 

1 aruuvav 

An account fa jd eu of the case history and 
ellntfal Codings associated » ith a rareaooraah of 
the development of the vena portae— rico'e 
changes in the abnormal essefa resulted In state 
of subacut obstruction to tbe portal rfrruiitloo 
with the presentation of a consequent disease 
syndrome obliteration of the uric was folio* rd 
by relief of the obstruction and the di-jppearancr 
of the dhneal syndrome 
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I N order to avoid such complications as peri- 
tonitis, cellulitis of the abdominal wall, and 
evisceration, surgeons endeavor to defer the 
opening of a loop colostomy untd they be- 
lieve that healing between the bowel and abdom- 
inal wall is complete enough to prevent these se- 
quelae When intestinal obstruction is absent, 
there is no urgency about opening the loop of 
bowel, and the problem is obviated In complete, 
acute obstructions, however, the desirability for 
the earliest possible drainage must be balanced 
against the chance that contaminating organisms 
might cause an infection of the peritoneal cavity 
or abdominal wall Surgical opinion vanes as to 
the safest time for opening a loop colostomy 
Rankin and Graham state “After 48 hours, the 
natural reparative powers of the tissues seal off 
the peritoneal cavity and it is safe to open the 
bowel This, however, is best postponed for 6 or 
7 days ” 

The object of this expenment was to evaluate 
quantitatively at vanous times after operation the 
strength of union between the colon loop and 
abdominal wall m animals with loop colostomies 

METHODS 

The following operation was performed on 48 
dogs A loop of colon was delivered through a 
right transrectus incision 4 5 centimeters long and 
placed halfway between the pubis and xiphoid 
process The afferent and efferent hmbs of the 
exteriorized loop were united with four inter- 
rupted silk Seromuscular sutures placed 1 centi- 
meter apart This procedure was employed to 
prevent other segments of intestine from entering 
the space between the two hmbs of the colostomy 
loop, and also because this technique is a frequent 
clinical practice when spur formation and a tem- 
porary colostomy is desired The pentoneum and 
the anterior rectus sheath were each united with 
four interrupted chromic 20 day No 000 sutures, 
two abo\e and two below the colon loop The 
skin edges were closed in the same manner, four 
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silk sutures being used As no sutures were used 
between the bowel and abdominal wall, retraction 
of the loop into the peritoneal cavity was pre- 
vented by perforating the mesocolon with a piece 
of rubber tubing placed external to the skin 

The strength of the healing process between the 
colon loop and abdominal wall was determined by 
inserting a 14-gauge needle through the abdominal 
wall into the peritoneal cavity on the side opposite 
the colostomy The needle was connected by a 
rubber tubing to a bicycle pump through a large 
mercury manometer Then, with the dog’s trunk 
held under water, the peritoneal cavity was in- 
flated and the pressure noted at the moment air 
bubbles appeared, indicating leakage between the 
abdominal wall and the colostomy loop 

The nearness of the peritoneal and fascial 
sutures to the bowel loop varied slightly with the 
size of the bowel, in order to secure a snug closure 
around the loop The same surgeon performed all 
the operations, and it was endeavored to secure a 
reasonably similar mechanical tension around the 
exteriorized loop of colon throughout the expen- 
ment A relatively large series of animals was 
used to diminish the element of chance In com- 
panng averages of biologic senes, individual van- 
ations within a senes may be so large as to cancel 
any significance Therefore, Fisher’s mathe- 
matical formulas and tables (pages 128 and 177), 
were used to determine the percentage of error 
in each senes or group, and calculate whether the 
results of compansons were very significant, 
slightly significant, or not significant 

The 48 dogs were divided into 8 groups of 6 
each Pressure determinations were made on the 
first group immediately after operation, and on 
the remaimng groups after 1 hour, 6 hours, 12 
hours, 24 hours, 48 hours, 3 days, and 3 davs 

RESULTS 

Although the procedure used in this expen- 
mental study does not reveal any objective in- 
formation as to the histopathology or bactenologv 
of the healing process between the bowel and ab- 
dominal wall, it does indicate the strength of this 
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torn* a similar devrinpment in the area of the 
pancreas disturbed the ph} nologkil arlhit\ rj 
that organ »ith consequent derangement ti / the 
(hpntkr ol lat* and starches. Secondary t the 
congestion and edema of the head of the paocrea 
catarrhal cholangitis developed the feature 
ahxh erptaloed the jaundice parallel changes in 
the amah Intestine appear to ha nr Interfered with 
fat absorption by the lacteal*, so that a form of 
steatorrhea resulted— bxktd the entire dinical 
picture subjective and obiectrve can be hater 
preted fa term* of a retath-eh acute portal 
obstruction. 

One combination remain for dtscosakn It 
may be pot In the form of • question. Wheahoold 
the obliteration of the nil result fn the disap- 
pearance of symptoms? That (t ha* dooe so per 
manentl} indicate* that ft led to a relief of the 
state of portal congestion, bat the pertinent ques- 
tion Is how this wit achieved It raa\ be that the 
arrratT is provrird in the parallel ahead} alluded 
to— vancositv cf the superficial \etos of the lower 
ntimrutT It is clear that in this affection obhter 
tlon of the dilated superficial channels leads to 


an imprtnemml In the circulatory condition trf 
the IrraK It does »o br returning rat active efr 
culalkma volume of blood which others he aoail 
re m a in In a condition of phvsxal and nhysWogt- 
cal loertb and brao doing h benefits throe autri 
tion and I be tone and pressure of the circulation. 
This explanation and reasoning are sure!) equal I 
applicable to the condition under dtscus'Ine Jo- 
deed, It would be difficult ( fug-est m other 
sofu tion, and therefore a e assuror that the obhler 
atjon of the vam resulted 1 the re-establWunmt 
of a healthier portal circulation aod the rrrtnra 
t too of the pfcrsxJagical bo lance of the thsoes fn 
the portal fielri 

* srxuiay 

An account U p to of the case hbtnry and 
cOn kal findings a sanria ted *hh rare aonmalr of 
the development of the vena portae— varico-e 
changes m the abnormal well resulted in a state 
of subacute obstruction in the portal circulation 
with the presentation of a consequent dwea'c 
syndrome obliteration of the earl as fofkraed 
tthef of the obstruction and the dbapprsraoce 
the clinical syndrome. 
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I N order to av oid such complications as peri- 
tonitis, cellulitis of the abdominal wall, and 
e\ isceralion, surgeons endeavor to defer the 
opening of a loop colostomy until thev be- 
lieve that healing betw cen the bow el and abdom- 
inal wall is complete enough to prevent these se- 
quelae When intestinal obstruction is absent, 
there is no urgenc\ about opening the loop of 
bowel, and the problem is obviated In complete, 
acute obstructions, however, the desirability for 
the earliest possible drainage must be balanced 
against the chance that contaminating organisms 
might cause an infection of the peritoneal cavity 
or abdominal wall Surgical opinion varies as to 
the safest time for opening a loop colostomy 
Rankm and Graham slate "After 48 hours, the 
natural reparative powers of the tissues seal off 
the peritoneal ca\ it\ and it is safe to open the 
bowel This, however, is best postponed for 6 or 
7 days ” 

The object of this experiment was to evaluate 
quantitativelv at v anous times after operation the 
strength of union between the colon loop and 
abdominal wall m animals with loop colostomies 

METHODS 

The following operation was performed on 48 
dogs A loop of colon was delivered through a 
right transrectus incision 4 5 centimeters long and 
placed halfway between the pubis and xiphoid 
process The afferent and efferent limbs of the 
exteriorized loop were united with four inter- 
rupted silk Seromuscular sutures placed 1 centi- 
meter apart This procedure was employed to 
prevent other segments of intestine from entering 
the space between the two limbs of the colostomy 
loop, and also because this technique is a frequent 
clinical practice when spur formation and a tem- 
porary colostomy is desired The peritoneum and 
the anterior rectus sheath were each united w ith 
four interrupted chromic 20 day No 000 sutures, 
two above and two below the colon loop The 
skin edges were closed in the same manner, four 
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silk sutures being used As no sutures v ere used 
between the bowel and abdominal wall, retraction 
of the loop into the peritoneal cavity was pre- 
vented by perforating the mesocolon with a piece 
of rubber tubing placed external to the skin 

The strength of the healing process between the 
colon loop and abdominal w all was determined by 
inserting a 14-gauge needle through the abdominal 
v\ all into the peritoneal cavity on the side opposite 
the colostomy The needle was connected by a 
rubber tubing to a bicv cle pump through a large 
mercury manometer Then, with the dog’s trunk 
held under water, the peritoneal cavity was in- 
flated and the pressure noted at the moment air 
bubbles appeared, indicating leakage between the 
abdominal wall and the colostomy loop 

The nearness of the peritoneal and fascial 
sutures to the bowel loop varied slightly with the 
size of the bowel, in order to secure a snug closure 
around the loop The same surgeon performed all 
the operations, and it was endeavored to secure a 
reasonablv similar mechanical tension around the 
exteriorized loop of colon throughout the experi- 
ment A relatively large series of animals was 
used to diminish the element of chance In com- 
paring averages of biologic senes, individual vari- 
ations within a series may be so large as to cancel 
any significance Therefore, Fisher’s mathe- 
matical formulas and tables (pages 128 and 177), 
were used to determine the percentage of error 
in each series or group, and calculate whether the 
results of comparisons were very' significant, 
slightly significant, or not significant 

The 48 dogs were divided into 8 groups of 6 
each Pressure determinations were made on the 
first group immediately after operation, and on 
the remaining groups after 1 hour, 6 hours, 12 
hours, 24 hours, 48 hours, 3 days, and <; days 

RESULTS 

Although the procedure used in this expen- 
mental study does not reveal any objective in- 
formation as to the lustopathology or bacteriology' 
of the healing process between the bowel and ab- 
dominal wall, it does indicate the strength of this 
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rhrtonrifnl wall rod coixiamy linji 

aaion. Since the teat Be strength of iafUmnutory 
ti»uc undoubtedly depend* oo the fibrobfaitJc 
dement* p res ent, It teem* logical to ukuk a 
dlrecth proportional iebUorahip between the 
tr mile itrrrjlh of *uch a tbsoe and Iti rdfe as a 
barrier to the spre ad of infection. The table 
*boeri the average prewure required to foie* air 
between the abdominal wall and colostotnv loop 
In each postoperative group Theae figure* re 
ahown in graph form to facilitate Interpretation. 
After the percentage of error In each grcaip b 6e 
termined and the algnificance of enmparbort* 
calculated according to Fhher** met bed. ft h 
found that the colostomy wound after hour u 
slightly a eaher than Immedhtehr after operation. 
Between i hour and 1 1 boon, there occur* a pro- 
rreaalvt and rapid lncre**e In strength. At *4 
boor* after operation there ti slightly mgrjfia t 
drop in » trength ai compared with the u boor 


TABLE L' — TKESXUU REtJATiaED TO *OPTCUC 
cot-orrouY bite 

Twain. P inwi Tlaililn - 

M.ua i srr 

«°* *4 704 

<t icj 

jo n »o4 

*JJ » *50 

Each arabre h r i ng of drtenaVulM* n t 4xr 

determlnatioo. There b no significant ddfcreDce 
In strength between the determinatiocj taleo a! 
ij hour*. <3 boor*, 3 day*, and 5 daya. There 
result* are Interpreted ai Inhaling that ft it 
tales t to wait at Wit 1 hour* Wore a loop 
coiottotnj is opened, preferably 4S born*. 

ctrccmatccka 

1 The strength of a loop colostomy wound b 
t /U weakrst po at 1 boor after operation 
1 The greatest and merit significant Increase 
in the strength of the healing protest between a 
loop colostomy and the abdominal wall occur* be- 
tween 1 and ij hour* after operation. 

y. Between 11 and 14 hour* there b a slightly 
significant drop fo strength which b recovered by 
the 48th hour and b not significantly changed up 
t nd fndodlng the 5th dav after operation. 
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mturtvw f, frxmrrr mWrrd »nd tml by rm»trti ri p, tabod drJ for ■trujfel ktndfaar q. cmtrs tnrfr 

rrxfa tojrUarr r»d crtldn rbort k, £rp rrtor*rd to pm b^n rurrd Urrr tr tr*tx» *r fir 
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ailcr anpbeadoo erf dm Dreeraber o, »>, 
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94 i rr^rectrvely 


dibit as canted oat adtb ntatoral approach. Th* oper 
atari •«! On if 5 Struct tod A. i_ Struck. 

Irr was ml. Th* ccmJjftcrLi erf Lbu iHoy Ld lit nx^ht 
(arab »dd jt-1 per cent, Cnfctlt *j 6 per ctat, ebrr— *— 
* 5 . per cent, axjrtxknac* 6 pa- cent 
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length wot r ead ie d . The nniti f i f r 1 1 cr> tred 
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toiiu'i nd tt tjj ban th* cam* net lien. Tbc no 
ht tot ban r r — j i ul There are #o « biectn * ryaptoa 
Tha early toathtmt erf tbc toUl trrt b*» dnappnred 
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id b — tir rtc*- tike# ApnJ 7 94 FlgarriC, ww 
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Rrptjt c rf tbc fracture ted terferttuo erf wir* tr* tppircmtfy 
caipjru. Figure eg b photograph d th* patjat oa 
Itiy *6, *4t* tad r iga-e uh, aa Lttrtoral new ti tb* uoi 
ttm* Tbecajtrttut erf tbc ■t nrb bokr cortcr tn6a tb* 
ftet tbit can Oct erf tbc Liguuiti rttbeT then periitt 
anpauttoo erf tb* ptrt* t* nrrr—ry m treating (racket* erf 
thk type. 

Ceil >. Palirtt, W G 0 64 year aid bite aimed 
\ (moot Urmia entered lb* bcapiuJ (o* tht fern toe D* 
cotbcT 7 (M because erf fractured jaw tQrgoEr reemed 
m in aafrabofcal* acodcat 0 cWr» [m txmij 
hid been attmptrd tPt u cccwftiBy eWabrrt. 

PItjxjC*] tnnula iboaa' 
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ibmnJ —hi Stipbytocrrro turn and Itreptococcm 
trxkm A n 1 — eci bt* Croat >u H/xn. red biood 
ecCi j 06 poly— jrphccrocteara, 79 per ere Sahartpat 


• bite cant aa* tjjco Hitton poxlh *n 
tt **»rn****, aegmCivc S*b*cTocnt cheek aejeCh /Lett* 
tad Qcgatir* H utmon 

RJ»bt as t manat trier tad pottcroattmor stmool 
penogn— erf tbc tktll ihm rd baeflj coaiarfantrd tree 
tare erf tbc —ndihlr rtk *e%eral ohfroae f octant In be 
rettoo erf tbc anrb it tbc left — adjJ* and trurrre 
fractar* on tb* honsoatal run erf tbc njht — odtrfc 

mauTT lift) aphwi mUo, cotoomMBled frmctmratl itr »fl 

•< tb* bft tntraa remdcTtbi* cteolicf ml tbc tntm. 
TbciltB uaftarmllr it tact Tb* report airffodby 
IL C Sana 

On Dtccnba *, 94 Dr U S Struck, *pcrttctL TW 
p*mt t* 7*nrtbeated n tb* trd rtk "h rui* *rf 
raorpiim* ntfit* A ertm t* adanarUrred tad tbc 
pabcat a* brottbl t* tbc opera *t rewr* m tb* rfentd 
chair cn th* opngbl poatm. taeuatooo*. 11a lie* t*d 
tmtb acre pn-mred m tbc ami y tod rfrtpet et* 
then tppbcd. N—l tabc* err pmnl to u tn cfc*f 
crriy \a cnbM *l oiitancd m tb* kraer nj>1 pm I f 
tb* nycctjcci orf per caat prucautc Urffcrtd cautat l 
drop* orf adr cndia cUond* to jo emime ml n rl cra 
mjectiaa *1 uik *1 lb* nfit wrdii a br lort—a- 

ft acted t thu lira* lb*t them a* aoried *>te- 
ndint orf lb# bony ba*c— nt* on tb* lot «t right •* •'’« 
lb*l tb* ane w —Ann* t* cataedy beaded ttbe**e 
erf the onji aal perf rallied ft hea aD 11 ta read nr, h 
beary tawri cbp an {utraed to th* ic tenor *ry— ot A* 
i*cam ■* ajadt abaat lb* apoa border erf tb# r*trt )* 
lad the »orft Loaac aa On bactaJ *ad kogmal axptct ■** , 
reeled Coed expomam of the IrmrtMrrr) ana *» cb«™d 
*ad tbc thm aaaai aa brake* by —an W hfaat dr»ve 
boa By —am orf dec til bart ao brkea arr* dnfled m 
th* avaral and ta rtn dialed mt tb* dirtal try— *U 
Th* icfrarali or tban afpranoulrd aad Aibted 
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with tw o separate pieces of ticomum wire The excess ware 
w as cut away and the free ends w ere tucked in toward the 
bone The soft tissues w ere then approximated and held in 
position with black silk sutures The result at this time 
appeared quite satisfactory At the beginning of the oper- 
ation the patient’s blood pressure rose to over 210, and re- 
mained unevenly elevated until the close of the operation 
On several occasions the patient became cyanotic This was 
immediately reheved by the extension of the tongue and of 
the anterior segment of the jaw There was no unusual 
bleeding at the close of the operation, and the patient left 
the operating room in good condition Recovery was un- 
eventful The patient’s progress was good and he was dis 
charged as improved from the hospital on the 8th post- 
operative day Figures 4,a,b,c, and d are preoperative and 
postoperative roentgenographic view s 

Case 3 Patient F W , 36 year old housewife, entered 
Peter Bent Brigham Hospital on surgical derision for first 
time She was suffering from a swollen painful jaw She 
was knocked to the ground 4 days before admission and the 
day before the right lower molar was extracted following 
which extraction she had severe pain, and was unable to 
sleep and eat. Her temperature was 101 degrees^ pulse, 96, 
respiration, 20 Hinton was negative Unne examination was 
essentially negative Red count was within normal limits, 
white count 10,600 on admission, falling to 6,300 on dis 
charge On admission differential was 82 polymorphonu- 
clears Fasting blood sugar was 97 milligrams per cent, di 
azme level, 128 and 18 9 milligrams per cent. 


X ray report on July 1, 1943 revealed bilateral fractures 
of mandible transversely through the canine region on the 
left, obhquely through the molar region on the right. The 
posterior fragment on the right was displaced upward and 
laterally (Fig 5, a) The fragments on the left were in excel 
lent position July 2, 1943, stereoroentgenograms of the 
chest showed a bronchopneumomc patch at the left base 
anteriorly just above the apex of the heart. The nght lung 
was quite clear The heart was not displaced No foreign 
body was demonstrable (M C Sosman ) 

On July 9, 1943, irrigation and drainage of the left sub 
mental area, planned to be done with electrosurgical seal 
pel, was done with knife when tube blew on direct current. 
Discharge w as good and area was obviously connected with 
the mandibular left cuspid m the fracture site This tooth 
is to be extracted at the time of wiring which is being de- 
layed due to patient’s pneumonia Ethyl chloride was used 
as spray for anesthesia The patient is obvious candidate 
for general anesthesia at time of wiring 

On July 20, 1943, under ether anesthesia, the badly dis 
placed edentulous fragments of the nght side of the frac- 
tured mandible were laid bare by an incision along the 
alveolar crest Burr holes were made on either side of the 
fracture. Fibrous tissue was removed from the fracture site 
Tantalum (element Ta) wire 020 gauge was passed through 
the holes, and the fracture was reduced Mandibular left 
cuspid was then extracted and a Kazanjian type band and 
bar were placed with the band on the lower left second 
bicuspid Tantalum wire buttons made by twisting strands 
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td at on tbrroehet, ere placed nfhL ud left. Tbe wire 
•o tie njrtu ude u then h» ntcd tut »ad art Uart (Flf. 
jJ>) Tin pracrtJmn u left to be da+c t Lka (toe to 


err piicrd PiUcnt left operatic* roan ic food 
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tV hrrv"t*l cn lb* Ilk pcitoperaurt ckj Flfere m 
photograph trrrii liter 

ClU Pitiemi OSD J5 Jttl M Win, u idef tt*i 
10 tin Hoepiul October g, mj. frota tie Fiiftner Hoi- 
f*til Wr» »l>e bid cT*»i**d coteacweeieM ifiet tie wto- 
Mobtleile m drmnf redded nth hydrant. 

(Jo idraiwenn (be red Wood erfle end Im nel i iT err 
« mli wtile Wood orOi ninbcTrd .j,eco llidrrtitul 
neutral per cat polyi>cwpbo»efcmrt til * pw era! 
Vrrapbccjtn men i u aa-aul , imi are**) Wul pa- 
tera, kitkliI knbtr pqoctnra uewad 64 red Wood cefk, 

(FUP- October g, MJ. «U *» (oi- 
fow*. till of (in rubt « u nd. Wc eloi td ceeaWrt trau- 
rrnc r fnewvmte d tractate tlroijl tie mndiUe jot 
ibcwe tie Mffc TVn w e*nUraaaj of tie irajcnaU, 
LW prodrail In frac t ben* ictiTwe to ud ibort (be 
run Antcropwtenor ntw (heard c teaMraaUo n til 
but Infant trot* tie Uteri) cartel Tb« «n . nih >« «Ut 
«brr« ipparad ceemiV Tier* wu t* {ractara d tin 


cr»djUd proem <x oect on lie left Thr .iafl irmW 
Mtui nil oo erMrocr of fnctmr rtantrrr (K C 
Somtui ) 

0" Oct. 4, *MJ- tie petfcnl M perraedfcUtd *S 
tropfM mifite oooj jmip ud Morph** fcfljw 
ool^rara, leer bet ere berlf brow* It t» Lit armtpei 
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revfafcsj ti tie <4nUJ dm Tie njU liftrae lUrrUt 
*er> TO Wadrd vUl per rent Mrwmtr* lefi'lntn 
for u ra th r di of tic loaf boon) em u aK, 

•*J Tie tlraet ntnelrdoCud (1 «jrtne tu-vfr It 
lerWon >' wdt iVnj the emt cJ tie ihrrfei if |k< 
rtjtt »nr*Lt<tUr botir tin rtlrDdme tnrt mto tie rrtro- 

noforimeser tie ob\ noeljr dHpbiml (ranerrd (nei»r*;i 
lid ere mddy rrvraVd la tV ■wrymr t r v n n 

reflerted. Tlrrr rt kttk errlacr W i.tt tbeotb Bj 
exmef iLraqdt heLadfitTe «>d btbnetdnC, burr IrJn 
rrert mVc b nlbrr wde ef tbc tmctirr te TietiUn 
Ire No. re, u pee^rl tkroort tbae lain, ibr fme 
tore u mUcrd tid ki> held m lUi pontion tie rt 
»i tinted tut On 6^i L rUpa err rrtorard H 
pUee fslwed III all (ifat 6^)1 Prrwcre bertUer k 
tfpbed to Itrp tie edenu (Vmi. Plitect (tlMoad r^rf 
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f rota Lit UotpiuJ oo tie |lh pot tcprriti di fijreiTi/ 
it poetoperatn lei irxl f*urr bj end « rr 
pipbe od tie jth poetoperaln day 
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Direct fi tit ton b the method of choice fa free 
turnl okottikwi muxUhie* fa cm« fa *hkb d it- 
placed frm/pnecU ire pceient and icccjitbir \\ ir 
In* of ihb t\-pe obrfate* tbe oerroity lor iMrtil 
fiiitloo fa roaet kertioca of miudibab frecteie 
entboot tteue fan. In view of the faxn n tofare- 
tion of viriau Inert metib, it b idrbahle tbit 
nice* made of tbe»e Inert wtnLance*, Hxh u 
tlcooium and tintalom, be u»ed abenever direct 
failko of tbe I net ore* b India ted. Vtlen »o 
o»ed It can be dooe whh marance that there wire* 
nay be placed witboot tbe neceaitr of plaanfaR 
tbelr remonl, iboold It be *o desired. 
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THE PLACEMENT OF INCISIONS IN TIIE NECK 

EMILE HOLMAN, M D.FACS, Sin Francisco, California 


O LD, prcsumablx sclf-c\ ident, truths 
i must be retold occasion'd!) to insure 
I tint thc\ be not forgotten In a re- 
cent tour of surgical clinics, I was 
startled to see at two leading centers transgres- 
sion of an old axiom that incisions in the neck 

From the Department of Surgcr) Stanford km\cmt\ Medical 
School 


shall not cross the normal creases of the skin \1- 
tliough the once standard incisions for lh\ roidcc- 
tom\ paralleled the inner border of the sterno- 
mastoid muscle on both sides of the neck, no 
present-da\ surgeon would view them with an\- 
thing but abhorrence Similarly, xertical inci- 
sions for the excision of branchial c\sts, or for 
the opening of cervical abscesses, should be 



Iig i Tig 2 

I ig i Proper placement of incisions in the neck paralleling the nomml lines and 
folds of the skin A, for drainage of submental abscess B, for excision of congenital 
sinus partially mobilized through incision B, B' for mobilizaOon of sinus tract pre 
scnUng at B‘ but penetrating pharynx at B, C, for excision of carotid tumor or 
branchial cyst, D for diverticulum of the esophagus, E, for scalcnotomy or phrenic 
interruption, F, for cncothyrcotomy, G, for tracheotomy, II, for drainage of ccmcal 
abscess at angle of the jaw, A, for exposure of internal or external carotid, L, for ex- 
posure of common caroUd, II, for exposure of brachial plexus. 

rig 2 Placement of incisions as recommended in a recently published textbook 
(1943) illustrating modem surgical technique, all of which transgress the rule not to 
cross creases of the skin in the neck A, for excision of a carotid tumor, B, for 
cncothyrcotomy, C, for lateral esophagotomy , D, for tracheotomy, E, for exposure of 
the external carotid artery, F, for exposure of the common carotid artery 

S33 
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'»cwed with an instinctive vrrsioo b) all »ur 
proo»- 

Vn ino'ioc that meaes the normal hnri of the 
skin In a region characterized b\ constant motion 
at in the Deck trill Iroost innriabfj- produce a 
thick unrighth tar that a liheh to become more 
pioro merit u time pa tart aid that mat even 
assume the character of a hdotd. The placement 
of todrioo* In the neck, therefore, b partfcnlariv 
important fa women, who mar suffer on tcJd men- 
tal anguish from bad! placed inri<x)m that pro- 
duce keloidal scars fa caosplcuau* and coeat an U> 
self -observed arras. 

In rev i ew fa g apeciil article* and textbooks 
(Fig *) cm openlnw lor parotid turnon, for 
esophageal diverticula (oc U^atlon o( the carotid 
vessels, for laryngectorm t a obvious that man) 
surgeon* though tw-sre of ihe neeessJtv ofetnpkn 
tog an incision for thvroldectooi that paraDeb 
the normal fold* of the skin do not apph* this 
knowbdje fa tbrir surgical approach to other 
struct res to the cm leal region. The point need 
not be belabored further Even effort should be 
made t place an inaskm for an of tbe operative 
procedures named fa a crease of the ilin, or para! 
Wine a crease If oeresrit demand* that tbe Ind- 
iinn be pheed where no crease niia However 
we have no hesitancr— except in draining abwctv 
*«— t reflect akin (lap* other upward or down 
ward for or a centimeter* more if t beret)) the 
rockwn can be made to comode with a normal 
crease m the %Un demonstrable before operation. 

In tbe removal of congenital sinus which pre- 
sents to tbe Deck above the da tide and extends 
upward to praetrjl tbe pbaryn m tbe region of 
the tonsil. adequat evpoaure b eadl) obtained 
through tw transverse rocbioo* paralleling the 


ikin creases (Fig i fland tf) nd these should be 
used fa rveferencr t a vertical Incision paialSehr* 
and following the shins tract a b w often *d- 
vbrd. A temporal) tracbeotncv, can be prt 
formed through a transverse fachion (Fie G) 
with mkirm il residual scarring, whereas the war 
of a vertical Incision mat l«e «n aggra ation hr 
ever to it* posan»nr The figvtloo ol the omtsl 
art err whether common or internal can be per 
formed as readily t hr o ug h skin -create fooslxx 
(Fig i K and L) a* through boston* paraHrilBg 
the stenvonnstold muscle and tbe scan her 
several months are almost rwndetectahle. After 
the skin flaps a re reflected the nut'de b retracted 
la ten) h and not dl -Jdrd. 5*011121! branchial 
cytis, t-sopha-ws! diverticula carotid body turnon 
(Fig. t C and D) nm be removed through ere v- 
paralWmg incUoos permit ttefi wide rrtlectloa of 
aki flips ami retraction of the mosefa for ade- 
quate exposure I nektons for tbe draining of rr 
veal abscesses, wberever located will hoi whb 
mfatmum sorring if placed parallel t th norm I 
lines of tbe skin (Fer I nd U) 

Careful closure of tbe pUtvsm muscle th In- 
terrupted fine silk or cotton sutures b a neerssan 
part of Doos-amn/t inosloo fa the nrcL Sutures 
clowtog the si n shook! be removed In 4S bowr* t 
avoid producing transverse scars and permanent 
crosa-futriumt t tbe rite of each suture. 

These suggestions are made on! as reaiErnn 
tkms of the teachings of pautftaVlng surgruos of 
tbe past teachings w hlch toes noct riwud hvre 
become uni ervdb recognired at fundamental In 
tbe art of snrgeiv The reproaches of sensfthe 
woman should l>e avoided b) tbe surgeon ralWd 
upon t perform an nperatlrei fa an rea so Inter 
mioahl) rfdble t ber 



VENTRAL IIERNIA DUE TO NORMAL BANDING OF 
THE ABDOMINAL MUSCLES 

UO M ZIMMCRM \N, M D , T \ C S , I uutcmnt Commander, MC.USMl, 
BARRA. I \\SO\, I’ll I) (Mcil Sci ) 1 1 )W \RI) II MORGW, I lcutcmnt, 

MC A U S , and Clll-Sl I R B McA \A , Lieutenant, MC, \ U S 


T HL term “\cntral hernia. ’ is applied to 
all protrusions of abdominal content 
through the anterolateral w all other than 
through the inguinal or umbilical on fices 
The traumatic defects, including those which fol- 
low surgical operations, will not be considered in 
this discussion becnu c e the\ arc not dircctlx bn^ed 
upon anatomical predispositions 1 he spontane- 
ous hernias howexcr, arc due to a \anet\ of struc- 
tural deficiencies in the mu«culonponeurotic 1 1\ ers 
of the abdominal wall, most of which haxt not 
been adequatelx explained Included in this group 
are hernias of the nndlinc (hernias of thclini i alln 
or cpigustnc hernias), and the lateral \cnlrul her- 
nias comprising the lumbar group, those of the 
semilunar line, and those due to ‘banding of the 
fibers of the internal oblique and trans\cr=iis ab- 
dominis muscles 'lhisstud\ is ]> irticularh con- 
cerned with the last named \arict\, and with the 
anatomical peculiarities which predispose to them 
1-arhcr articles In the authors lm\c presented 
the special anatomical features of the lower ingui- 
nal and funicular portions of the abdonun il lax ers 
(especially Morgan and \nson, 104a, Morgan, 
Inson, and McA ax, 1042), the present paper is 
concerned with the mlure of the same lax ers in 
the temtor) just superior to that in which direct 
and indirect hernias occur In this stripe between 
the lex el of the so called aponeurotic inguinal falx, 
and umbilicus, the internal oblique laxcr is sub 
jeet to striking departures from the accepted form, 
while the external oblique and the transxcrsc ab- 
dominal exhibit less profound aberrancics 

AN XTOXIIC XI STLIHI S 

Material and methods In a general stud) of in- 
guinal anatomx , bodx-halx'es totaling 500 liaxc 
been examined to date The statistical results of 
tins investigation will be presented later 1 , interest 

X contribution from the Department of Surper) and the 
foment of Anatom) Northwestern bnivcmt) Medical 
School Chicago 111 The opinions or ancrtionc contained 
herein arc the private ones of the enters and arc not to be 
convtrued as oflidal or reflecting the views of the Na\) Depart 
ment or the Naval Service at large similarh lhc> arc not official 
lor the Arm) 

'Article in preparation by T II Morgan, H J Anson C B 
Met a) and R R. XVnght 


now centers in the occurrence of aponeurotic mus- 
cular arrangements that predispose to xxeakness 
against panel tl herniation Appropriate clinical 
ispects will be discussed, based upon experience 
in the management of such licrni is 

In studxing inguinal anatomx in the 2s 0 con_ 
secutixc adult specimens, male and female, the 
outstanding features of each of the three antero- 
lateral musculoaponeurotic lax ers x\ere recorded 
in full siycd measured sketches These permanent 
records were cmploxcd as material for cataloging 
“txpLs” of inguinal panctcs and for recording in- 
cidence of certain selected elements Tor the pres- 
ent article data on character of the internal oblique 
w ere emplox cd , 3 particularlx fax orable specimens 
were used for illustrations (Tigs 1 to 3) 
Observations and discussion External oblique 
The chief respect in which this outermost of the 
muscle lax ers exhibits xanabihlj is in the length 
and width of the triangular hiatus bctxxccn the 
crura of the subcutaneous inguinal ring (I lg 3b, 
internal xicw of cleft) This max extend, at its 
1 itcral or apical part, to the anterior superior iliac 
spine, or it max reach a point onl} midwaj be- 
tween the latter and the pubic tubercle As the 
length of the fault increases, laxitx of the mtcr- 
crural xxall of fascia, of course, becomes greater 
Hut whether the interval be short or long, there 
exists potentially a large subaponeurotic space into 
which a herniating mass max press This areolar 
plane, or “space,” (extends almost to the midlinc 
of the abdomen, since the inguinal union of apo- 
neuroses of external and internal oblique muscles 
takes place not along the lateral border of the rec- 
tus muscle but in x irtually a median position (T lgs 
1 and 2) This space could be occupied by a her- 
nia of parietal character 

Internal oblique and transverse abdominal The 
internal oblique layer is figured in all standard 
textbooks of gross and of applied anatomv as a 
layer of simple uniformity Its muscular portion 
is pictured as being a stratum of evenly distrib- 
u ted fascicles except w here distally these fibers maj 
be carried downward upon the spermatic cords 
(Figs 1 , b and 1 , c) But actually such an arrange- 
ment fails to appear in many specimens The m- 
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Tig 3 Posterior aspect of inguinal layers a, internal oblique A portion of the 
transversus abdominis has been turned medialwnrd along the line of fusion with the 
internal oblique The upper part (slips I and II) is musculoaponeurotic, the lower part 
(slip III) is entirely fascial, and forms the thin posterior nail of the inguinal canal 
The internal oblique is likewise fascial in its loner part (marked by arrows) and is 
weakened by fatty tissue collected m the area above the cremaster (at *) The hiatus 
for a hernia adiposalies lust medial to the nng b, Transverse abdominal muscle (same 
specimen) The internal oblique has been reflected in the region of the inguinal canal, 
but the tubular cremasteric prolongation is intact around the spermatic cord The ex 
temal oblique aponeurosis is exposed in the area of the mtercrural defect m the apo- 
neurosis The thin external and mtcmal layers of m\ esting fascia are demonstrated 
by reflecting a small area of the latter (from Morgan and Anson, 1942 ) 


The ingumohypogastric portion of the trans- 
versus was studied m 165 body halves Musculo- 
iponeurotic defects appeared in 27 specimens In 
19 instances there was but one defect, and in 8 
specimens there were multiple deficiencies Both 
in form and in relativ e size these musculoaponeu- 
rotic defects resembled those described for the in- 
ternal oblique stratum 

For the occurrence of elongate defects m both 
musculoaponeurotic strata in individual speci- 
mens, and for the relations of these defects to 
each other, 100 bodv halves were examined (Ta- 


ble II) They were found in one or in both la) ers 
in 45 specimens In 25 specimens one or more de- 
fects occurred in the internal oblique stratum 
alone, in 10 specimens there were one or more 
gaps m the transversus la) er, and in 10 specimens 
there were defects in both strata Of this last 
group a total of 6 specimens possessed superim- 
posed defects In the remaining 4 the defect m 
the transversus stratum la) cranial in position to 
the gap in the internal obbque It is, of course, m 
the specimens in which superimposed defects oc- 
cur (6 in 100 studied) that parietal herniation 
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te 


ra Iijufm*] no*. Tbt basdi «f tbr iatmal obbqcM irv I*- 
dwabvd by arrows b, TV: i pu at w a li of tba estcrml 
mcxS* (oppatftt t*c W erf wm tobfeet) ki bra Uaard 
UrowjV lb* sapwloc no erf tb* rm* sad tnrsod wJertariy 
to eiprwr the LatmaJ obtqwc wide The «xj»d« tnii 
t*w luodt* downward upon lb* card, the rawsradrr <rf tW 
nitilmtnwilatil M«s£*aaiJ r TM ni— ifmr far 
tU hu been todssd »ad tba u»rjt»» hi r* bra dim mkW 
lo expo* Lb* interna) ^nutic faadal kjrr rrf iW cord. 

f error fascicle* may lie cranial to the Iced erf the 
inguinal canal, the cremasteric or funicular layer 
then being wholly fascial (Fig i ) Furthermore 
the main, or parietal, part of the stratum may coo 
iht of separate rnusculmpooeurotic band* held 
together by the external and internal investing 
iaicial taym 

Three selected adul t tpeomens w ill serve to dem- 
onstrate there feature*. Two are well developed 
male* (F»gv i a t x and Fig j) the other »n 
equally £a vocable female cadaver (Fig a) The in- 
ternal oblvjtte nrosde* in the male specimens are 
ttrikingty' banded {Fig t a it arrow* Fk 3 *t 
boundaries of space marked by asterisk) The 
lowermost b like)) t o remain muscular to the point 
of fusion of the pooeuroae* of the external and 
internal obbque musdes where these layer* coo- 


FJi part of atfraal oUSrpw nwk *frd 

era <rf wrD devdoprd arWt »Ul» frmilr. T1 m nlnuJ 
ki bra ktatrd «w! tmvd a*tV u la Flo it 
Tha ■wd* U tttj drftaittly baadrd («mra [«u kmnlk 
■wnprorowat taada). 

tribute to the formation of the recto* »beath (Fig 

a. Fig ) The other band* are usually thorter 
term hating along a vertical line which b lateral to 
the outer margin of the rector mtade. Tbehandi 
generally are arranged like the blades of a slight!) 
tgwned fan, with the interspaces bereasing a* the 
medial extremities arc approached. The intern*] 
obGcpe layer m the female sp e ci me n it likewise 
banded. Two of these stand oat prondoently 
(Fig a arrows) smee their course n more obhqne 
than that of the bands which the) overlie. The 
band* are separable from subjacent thane to the 
point where they fo*e a tb pooeurosb of the ex 
tern*) oblique 

In the authors study of 500 body bahes, de- 
fects of this rat ore which cooceirabl could per 
mft of parietal herniation were found fa 109 
(ai-S rr ) These deficiencies took th form ol slit 
like gspi between dr ergrnt trendies of fibers. The 
investing fasdsl Uym of the internal obbque 
bridged the defect* the (asda often contained 
small masses of fst. Sometime* hemiatroci of fat l) 
preperitooea) tissue passed throa^h the trans- 
verse* layer to occupy the defect! in the mtemaJ 
oblique smtnrn (Fig t, a, labelled) The width 
of these defects varied between sand 15 centi- 
meters. In some specimens more than one mta- 
culoapooeurotic deficiency appearrd (Table I) 
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Fig 3 Posterior aspect of inguinal layers a, internal oblique. A portion of the 
transversus abdominis has been turned medialward along the line of fusion with the 
internal obhque The upper part (shps I and II) is muscufoaponeurotic, the lower part 
(slip III) is entirely fascial, and forms the thm posterior nail of the inguinal canal 
The internal obhque is likewise fascial in its lower part (marked by arrows) and is 
weakened by fatty tissue collected in the area above the cremaster (at *) The hiatus 
for a hernia adiposa lies just medial to the ring b, Transverse abdominal muscle (same 
specimen) The internal obhque has been reflected m the region of the inguinal canal, 
but the tubular cremasteric prolongation is intact around the spermatic cord The ex 
temal obhque aponeurosis is exposed m the area of the intercrural defect in the apo- 
neurosis The thin external and internal layers of investing fascia are demonstrated 
by reflecting a small area of the latter (From Morgan and Anson, 194a ) 


The mguinohypogastric portion of the trans- 
rersus was studied in 165 body halves Musculo- 
iponeurotic defects appeared in 27 specimens In 
19 instances there was but one defect, and m 8 
specimens there were multiple deficiencies Both 
in form and m relative size these musculoaponeu- 
rotic defects resembled those described for the in- 
ternal obhque stratum 

For the occurrence of elongate defects m both 
musculoaponeurotic strata m individual speci- 
mens, and for the relations of these defects to 
each other, 100 body halves were ex amin ed (Ta- 


ble n) They were found in one or in both layers 
m 45 specimens In 25 specimens one or more de- 
fects occurred m the internal oblique stratum 
alone, in 10 specimens there were one or more 
gaps m the transversus layer, and m 10 specimens 
there were defects in both strata Of this last 
group a total of 6 specimens possessed superim- 
posed defects In the remaining 4 the defect m 
the transversus stratum lay cranial m position to 
the gap m the internal obhque It is, of course, m 
the specimens in which superimposed defects oc- 
cur (6 in 100 studied) that parietal herniation 
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TABLE I — DTCIDEXCE OF UT*CULO\ BOXED 
*OTIC DEFECTS IX IXTFKWU. OBLIQUE 


It ilk defect 
\\ Ik defect 
With j iWtrt* 


(Sa Body Ibhcsl 


Tstal dtfcrtn 


oo 




* odd be ment Ifteh to occur In erne such jpecl- 
meo a berna adipcua from tbe prrperitooeal Layer 
pressed through both the internal oblique and the 
transverse bdorainaL 


table n —cicwcccxorotrrmL'axmfu. 
OBLIQUE AMD T* VXTVEME tlUXIMIXU. 
ALOXE OK TOCETTLEK AXD UmiKriKIti 


(row Body IUI p«) 

Dno^ua 

Defect to o*e « both hj txi 
Defect fc* lb icrml obt-jcr i>» 

Wretli tMintnoUaiiiulilan 
Defect* tn bock bjm 
) 5 or «m | n od defect* 
k) Defect ■ tnnnm enrol 

1 tkat [a btrrcul bUi-toc 
Total defrrtn 


CLDCTCAL LBFUCATIOVI 

The anatomical observation* described shed im- 
portant and hitherto unrecognired light upon the 
generic nod pathology of spontaneous Lateral ven- 
tral betmai etchahx of the lumbar rrewp. These 
■re osuafly described *j hernia* of the lice* u-mi- 
luniri* (Splgel) Thi* line b a curved deprewon 
extending from the tip of the ninth rib t tbe 
nob}*, muting the outer edge of the recto* sbeath. 
There ireoo it rocfural weaknesses specifically pe 
culhr t thl» anatomical landmark. Odte t tbe 
contrary It represent* tbe line of fotion of tbe 
apooe u roae* of the Internal oblique and trantver 
to* abdomint* miracle* and f», crxraeqoentjy an 
area of strength rather than of weakness. 'there 
ra, therefore, do reason to anticipate the frequent 
occnrrence of brmfa* along tbb line. 

Tbe lxnea aemlumrb Is defined somewhat dlf 
fermtlr in dracuawn of temilunar line hernia* 
In recent present* two of tbe subject River 
(ip4 ) (Late* “the I bra tertuhman* u tbe fine of 
tranrition between the muscle bundle* and apo- 
neurtai* of the Iran i v e ua i abdominis muscle. 
Th anntonucal studies of \n*oo and bt» a»oci- 
tn ha e deroomtrated a ttj wide variation in 
the rebtl t amount* of m trade and anooeuroris in 
the tram -mo* Layer and the line of their tranii 
tioo hi do wa> c oi n cid e* with tbe anatomically 
defined semilunar line Tbe rea described doe* 
coincide bowevrT w th tbe rone under dbaraboo 
m thi* study in which defect* occur due t band- 
log of tbe ttrojcle fibers of tbe Internal obbqoe and 
tranrverae bdommal muscles 

Mo-t of tbe benua* of the tinea aetnihnurii are 
further desenbed a* occurring at or below the level 
of th temfl nar fold f Doug la* Tbb coincide* 
with the datributioo of defect* in tbe muscular 
la era dr-cril»ed herein and would suggest that 
tbev fall int I categories Those that appear 
taferaor t the lowmncKt fiber* of tbe internal 
oblique would f IhH the requirement* of dhtrtic 
alar direct benua* tbo*e emerging berve this 


level wtmJd conform with tbe type hero dheu**ed 
Le^ herniation between banded or segmented mus- 
cle fiben of the Internal oblique and trinr. rrw 
bvera. 

In tbe gene*!* of *pootaneoo* lateral ventral 
hernia*, la dd tk*j I tbe conge o ital tiu termed 
predrqxaitkm*, factor* which increase aldonunal 
tension are contributory Prominent among they 
are obetity pregnanoe*, twite*, chronic coughs 
and severe muscular effort. These hernia* are a* 
infreqoentlv nsaociated with other tjpe* of ab- 
dominal hernia. 

Tbe hernial ring in Rich ca*e» b o*ually a ihirpir 
defined defect in the tran*\er*n»ipoorurt»f» hfen 
rare! acted* * ccntimelm to diameter. Tbe sac 
I* often preceded b> a lipoma too* nnu of preperi- 
toneal fatty tbaue The benda b frequently inter 
parietal penetrating tbe tran*rtrse and btemri 
obCqoe lawn, nd spread tog oot between the la I 
ter and the intact overlying apooenrod* of the 
external oblique Tbe content* tonally condu of 
omentum and small bawd *rxi Incarceration or 
strangulation are oot cranmon. 

Spontaneous lateral ventral bemla* mar came 
no symptom*. Some bowevrr are accocipanird 
by duties* which may be mild or severe sod which 
b aggravated bv standing or straining, and re- 
lieved by reduction of the nemta Tbem*«nny 
oo< be palpable U It b small and interparietal in 
position 1 though swelling or revntince b c*o- 
aDy dracernibie to incarcerated or strangulated 
hernia*. Tend emeu over th ma*a ot oveT the 
defect to reducible hernia* h coeraldered a rhino 
terblic finding 

The only a wllaUe treatment for lateral ventral 
hernia b surgical repair The «wra two require* 
first the exposure of the emu Since t p oehton 
b often mterpi octal thra fremrentl rKcrwitatc* 
d rbrnncf Lbeapooetirtortcd tberxtrmaJobJique 
The subjacent sac and it tuebrd Irpnmatoo* 
wm of prepentncKal f l rmut then be rfrv«ectcd 
free from tne sumo tiding musentar nd fawul 
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structures down to the level of the prepentoneal 
areolar layer The sac should be opened and its 
contents reduced Adherent omentum may have 
to be resected between ligatures The sac is then 
closed by transfixion or suture, and its stump re- 
turned to the prepentoneal space 
Closure of the hernial defect is effected by de- 
fining the hiatuses in the transverse and internal 
oblique layers and obliterating them by suture 
As has been stated, the nng is small, and usually 
no difficulty is encountered in approximating the 
fascial edges In rare instances of large hernias 
and poorly developed tissues, fascial sutures or 
transplants of fascia might conceivably be of val- 
ue The apposition of a firm reunited external 
oblique aponeurosis usually provides sufficient re- 
inforcement to obviate the need for further opera- 
tive manipulation 

Personal observations In addition to the poten- 
tial and actual hennas through defects due to 
banding of the transverse abdominal and mtemal 
oblique muscles which were found in the anatom- 
ical studies descnbed herein, we have encoun- 
tered 3 such cases at the operating table during 
the past few years The first 2 occurred before 
the anatomical basis for them had been worked 
out The most recent one was made clear by these 
studies, and careful inspection proved it to coin- 
cide in every respect with the anatomical findings 
herein presented in detail (Fig 4) 

The paUent in this case was a young man who entered 
the hospital because of bilateral direct hernia The internal 
oblique muscle was very poorly developed, its lower fibers 
ending at the level of the internal rings On the left side a 
w ide gap w as seen betw ccn bands of muscle fibers of the in 
tcmal oblique, about 1 3 inches (4 cm ) above the internal 
nng, through which protruded a fatty mass Exploration 
disclosed a long pedunculated prepentoneal lipoma which 
preceded a pentoncal hernial sac The hernia emerged 
through a sharply defined nng in the transversahs fascia 
passed through a defect between bands of muscle fibers of 
the internal oblique, and spread itself interpanetally be 
tween the internal obhque and the intact external oblique 
aponeurosis 

The sac was opened and inspected There w ere no adher 
ent contents It was then dissected free from the internal 
obhque and transversahs layers and closed by transfixion 
at its base, wath a fine silk suture The sac and lipoma w ere 
excised and the stump reduced into the prepentoneal space 
The hiatus in the transversahs fascia was closed by silk su 
turc, and the gaping fibers of internal oblique approximated 
wath interrupted sutures The direct hernia was repaired 
b) the method descnbed by one of us (Zimmerman, 1938) 
and the external obhque aponeurosis was closed oxer both 
the inguinal and \ cntral hernias The patient made a to 
tall) uneventful recovery, and when last seen was free from 
recurrence of any of the hernias 

The other 2 cases observed were m women, both 
of middle age and both obese and multiparous 
Operation was undertaken because of poorl} de- 


Int oblique muscle 



Fig 4 Surgical case, from drawing prepared at opera 
tion Inset, section showing relation of intestine and of sub 
pentonealfattothemuscular margins of the parietal defect 


fined swellings in the lower abdomen, which were 
associated with discomfort on exertion and ten- 
derness to pressure In both, spontaneous ventral 
hernias of this type were found emerging through 
the internal oblique triangle and lateral to the 
hnea semilunaris The bulk of the mass was made 
up of extrapentoneal adipose tissue 

It is entirely probable that spontaneous ventral 
hernias of this type are far more prevalent than 
the very small number of reported cases would 
imply Our own experience, both in the anatom- 
ical laboratory and the operating room, indicates 
that they are not rare It is hoped that bringing 
them to the attention of surgeons and establishing 
their pathogenesis will result in a more frequent 
recognition and reporting of this tvpe of hernia 

SUMMARY 

Far from being a series of lay ers w hose features 
can be presented adequatelv and correctly in a 
conventionalized account, the anterolateral ab- 
dominal muscles display such marked departures 
from an anatomic norm that consideration of at 
least the extreme variants is essential to careful 
diagnosis of hernia and to rational and lasting 
repair 
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Of the three abdominal mnscuhr liven, the ex 
temal b the lent Triable in the injulnal area it 
is quite unlforml) apoceurotic. But the interme- 
dia te and deep h vers, namely the internal oblique 
and the tramreTse abdominal are frequently vari- 
able they are often re pee tented only trv fascia in 
their Infemenedal extent, or disposed In the form 
of ohhque rmrtcuknjKpeieurotic bandi bound to- 
gether *old\ trs hvti. In the htter meaner nar 
row aeymentai ft ripe* of fuck would Intervene 
bet* etn wider and beaner ribbomof muscle or of 
aporxmmats, their *eskoe*a efTrrin* parietal exit 
to a adipose nun in the peeper I tooeai brer or t 
omentum or Interior, where areal of local weak 
nesa were superimposed, ettrroion would be taeil 


luted. The occurrence of \ential hernia b rr 
ptamable no these fundamental prxmd*. 

Cases are described In which spontaneous lit 
end ventral hern Lis occurred doe t «ch banim* 
of the fibers of the internal oblique and traravrr 
mi abdominis muscle*. Their oripica and wruc 
tural charactemtici are ftilh explained by the 
naiomkal studies herein presented. 
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THE CORRECTION OF ABNORMALLY PROMINENT EARS 

FORREST 10 UNG, MD, FACS, Rochester, New York 


T HE external ear has certain definite 
characteristics of contour which are ac- 
cepted as normal These may vary 
within rather wide limits of detail, but 
on the whole normal ears have certain ridges, 
depressions, and positions m common The nor- 
mal ear may be large or small, its convolutions 
finely or bluntly chiseled, but on close inspection 
the configurations are found to follow a definite 
plan Moreover, the position of the normal ear 
on the head is constant within fairly narrow limits 
To be normal, the configurations of the two ears 
must be the same, but of far more importance, 
the position on the head must be such that they 
are symmetrical 

The normal relation of the ear to the head is 
usually expressed by f stating that the ear rests on 
the head at an angle of about 30 degrees From 
the reconstructive viewpoint more information is 
conveyed and better appreciation of the cntena 
to be fulfilled is indicated if one considers the ex- 
ternal ear as two separate structures, the conchal 
portion, and the scapha The dividing line be- 
tween these two portions is the antihelix 
If one views the normal ear from above, it is 
noted that the conchal portion forms an angle of 
approximately 90 degrees with the head, and the 
scapha m turn forms another angle of about 90 
degrees with this (Tig 1, a) The rim of the ear 
then curves outward as the helix The conchal- 
head angle vanes very little The angle between 
the scapha and the concha may vary as much as 
10 to 15 degrees to either side of a nght angle and 
still not appear abnormal 
From in front the posterior wall of the conchal 
hollow, the ndge of the antihelix, and the helix 
are all seen The helical rim is seen as an edge 
just visible beyond and behind the antihelix (Fig 
J, c) If one measures the angle formed by the 
plane of the ear, as seen from the front, and the 
side of the head, it vanes as does the angle formed 
between the concha and scapha It may be the 
angle of 30 degrees frequently mentioned but in 
the normal ear is usually less 
From the direct lateral view of a normal ear the 
entire configuration is visible The relationship 
of 90 degrees between the concha and the scapha 
allows one to see the entire ear including the an- 

From the Department of Surgery The University of Rochester 
School of Medicine and Dentistry 


tenor and superior crura of the antihelix and the 
triangular fossa (Fig 2) The lateral view of the 
ear also shows that the ear has a definite posi- 
tional relationship to the head as regards its long 
axis If the chin is not receding, it is found that 
the angle formed between the long axis of the ear 
and the x'ertical plane of the face is almost a con- 
stant of 20 degrees (Fig 3) 

Abnormally prominent ears differ in that from 
front and rear views one’s attention is attracted 
to the wing-like projection If the structure of 
these ears is analysed, it is found that the differ- 
ence is almost purely one of the angular relation- 
ship of the scapha to the concha In extremely' 
prominent ears the antihelical ndge may be almost 
entirely absent and the angle between the concha 
and scapha as great as 150 to 160 degrees (Fig 1, 
b) The conchal relationship to the head is nor- 
mal The angle remams about 90 degrees How- 
ever, these ears often appear large and this may 
be due to an actual increase in length of the 
portion of concha which extends outward from 
the head to the antihehx 

From this description it can be seen that we 
disagree with the oft repeated statement that ab- 
normal prominence of the ear is due to an “un- 
usually' wide angle between the concha and the 
mastoid process” (6) In our opinion, the ab- 
normal position is due to an increase m the right 
angle normally present at the antihelix 

INDICATIONS FOR CORRECTION 

The abnormally prominent ear is most objec- 
tionable in men Women can usually cover the 
projectmg ear with appropriate hairdress The 
position of the external ear does not affect hearing 
to an appreciable extent, so that the indication for 
operation is usually psychologic Hence correc- 
tion of the projection is often carried out m chil- 
dren before they reach school age to avoid the 
problems which arise from ridicule by their school- 
mates Operation at an early age does not inter- 
fere with normal growth of the ear 

In addition to the prevention of psychologic 
handicaps in children there are a certain number 
of adults who ask to have abnormal projection of 
the ears corrected for practical reasons This 
group includes women whose hair has become so 
thin that the ears can no longer be covered satis- 
factorily and men who for one reason or another 
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bdieve that their not arable ppearance h an 
economic handicap. 

ETCK-UTTOt or OMOt VTTVE COWLECTIOX 
\\c h* t never sew id) ppretfahle corrrctxffl 
obtained by tnechudcd mea.ni. hloal children 
brooght by their parents for conectwc of ab- 
normal pent beTanct ol the ear* have had their 
can at rapped against the head lor varying penuds 



toiler ibn p»rum to lx lacpcxbte. 


ni infants, octave »orn tight fitting capiat ntjht- 
Although the pout loo can be comet ed br tbrse 
restraints the ear immediately returns to its 
former pout bo oc removal of th restraint die t 
the spnngille action of the abnormal^ angled 
cartilage 

Ntnnerou surgical method i for restoring the 
widely prelecting ea to more normal pwuooo 
hat been described if oat of these are o/int cm t 
on] from the historical atandpol t, bat do show 
thepadnal development of the open two. 

The simplest and protab]) eariwtt suigiral ( 
tempt t correct k* «as h\ the rnwil erf sn 
eliipae orf skin from the cepbaloaoricnlir arglf 
that one dial) orf the skin vdaed *u from the 
mastoid area and the other ha If fn*n the ear The 
penefeondrhim of the evprwed concha a* du** 
pproriroated t the mastoad pka when the lib 
edges ere mimed Tha cfwratwn was rareh 
permanent!) suttesafuL The spring of the cat 
plage graduaD) pulled the ear back t the original 
pontine Moreover the remora) orf an elbp*e erf 
akin from the ceptaiaaoricubr angle obliterate' 
the normal solan lo certain client. This opera 
two ought be succmfo) in young chQdrtn » hen 
the oricuU cartilage n vet) soft sod oalj *Hfhl 
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ly deformed Even then the permanencj of the 
result is questionable This operation is rarely 
used at present 

The next logical evolution in operative attempts 
at correction was the addition of the excision of 
an ellipse of conchal cartilage corresponding in 
size to the skm removed The strip of cartilage 
was removed near or at the head-ear junction so 
that the ear as a whole was rotated backward into 
closer approximation with the head This opera- 
tion was described by Morestin in 1903 This 
operation permanently reduces the appearance of 
abnormal prominence of the ear when viewed 
from front and back, although the ear still has 
abnormal configurations (Fig 10) It is most 
successful when the mcrease m the antihelix angle 
is minimal At best it is a compromise correction 
The ear is brought closer to the head but the 
scapha still projects abnormally due to the un- 
corrected increased angle at the antihelix line In 
addition it is objectionable because the excess 
anterior skm left m the conchal hollow forms a 
noticeable abnormal ridge, and at times one can 
see a sharp line m the concha due to the cut edge 
of the conchal cartilage underneath the skm 
The numerous operations devised to attach the 
ear to the head without removal of cartilage are 
evidence that the Morestm procedure was not 
entirely fault free Among these are the insertion 



Fig 4 The method described b) Davis of marking the 
line of the antihehx with puncture by a hypodermic needle 
dipped in methylene blue In Davis’s illustrations the 
superior crus onl> is marked It will be noted that the 
marking extends along both the superior and inferior crus 
to outline the triangular fossa 



Tig 5 The operative approach is on the posterior aspect 
of the ear at the angle between concha and scapha 
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fij 6. iKfc ww etc made in tM t b tit netk>irae 
IAk p«i3 C Uji f nurkl (tin [■ dr»«iM oo takna/fmee 
of anterior iLlo tf eir) throcth Ibr carljkar hkcmrr** 
to prrfoeit Ik ilb utnlaljr 




n* 7 E, left, ETjptiil itrtf* cJ cirtirp m n»«i »j 
The*# vary llh lb* deformity la fcncnJ *- 

mrr.r4 in Ok [4fL.ul rririot tram Om in pit U nbn I W 
mxt of iW taprmr portion af the (mr End fi ■■ lb* oxb 
im lie Inferior portion A marrwv mtj ht rmn rf 
frm the Uckion dm| the tstrrar edjt of Iht tri**ctlM 
fomm bwt afltm tit lurailaii mffictj h, Tbt p r ofrrti wf 
(dec of the roach* (am th> ■*bheii 1 Vlj* *rtrt cmrlilni 
noot dXjan hmcc been inm en (d_ 

of an aria ill r cart life flip Bnderoealh i brnije 
of perioatmm rabed on tbe mail oil proem re- 
ported by Demet, and the tae of fuda lata urip 
paa*ed under • milt old perkwtral bridge »od al 
tidied lo tbe posterior uricnlar aurface rrpwinl 
by R ttfcn- 

Duw attempted to prevent the ugly w rinkling 
of the tiin In ti coochai hollow by opening the 
perichondrium trmnmnefy and removing two tri 
ingle* of cartilage. None of thewe open tl«a art 
recommended and are quoted merely to call t 
ten two t the objection* of the Momtin open 
tlon which they attempt t overcome. In «pfte of 
thb the Moreatm operation b tUl widely «*ed t 
the present time. In i<m Cox advocated this op- 
eratloo becauae It Mtafiei the patient Ai he pat 
it “the patient want* an ear that don v* itici 
oat from the head and doe* not object U the fofdi 
and contour* of the pinna are ot exactly the 
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Fig io a, c. Abnormal protrusion of ears in a woman who desired correction be- 
cause of thinning of the hair b, d, Postoperative appearance following the Morestin 
operation Note that the ears are closer to the head but the wide conchal scaphal 
angle is still present 


same as before ” In our opinion the only argu- 
ment for the operation is its simplicity It should 
oe used only in those instances in which the 
deformity is shght 

In 1910 Luckett reported an operation which 
attempted to correct the protrusion and at the 
same time form an antihelical ridge He recog- 
•nzed, as he clearly states, that the usual view 
that the abnormal prominence was due to an in- 
crease in the cephaloauncular angle was incorrect 
He noted that most protruding ears had a near or 
“-Plete absence of the antihelix ridge with a 
shallow or absent triangular fossa Recognizing 
the abnormalities m formation of the cartilage he 
attempted to restore the ear more nearly to nor- 


mal by an operation designed to form an antihelix 
ndge In the Luckett operation an elliptical ex- 
cision of the skin is made on the postenor surface 
of the ear m Ime with the antihelix An ellipse of 
cartilage of the same size as the excised skin is 
removed with care not to perforate the skin of the 
ear antenorly The cut edges of the cartilage are 
buckled anteriorly, back to back, to form the 
antihelix ndge and sewed in position with inter- 
rupted stitches m the penchondnum postenorly 
This contnbution of Luckett’s was a decided 
advance and most of the operations described 
since that time have been modifications and 
gradual improvements of the concept of forming 
an antihelix ndge b 
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In 9J7 I>avb and Kill era ski described the pro- 
cedure which they bad used for number <rf years. 
Tba rcrobined the ifomtin and Lockett proct 
dure* to that an ellipse of skin b renwred froen 
the pasta urraiUr sdIcus but after the *km b on 
demined laterally the eiJipje erf eatlQag* b re 
moved along the ma Led outline of the anllbelu. 
The cartilage ts then sewed in buckled fashion to 
form the antihdl* as in the Lockett operation 
From th illustrations in thb report t a wild seem 
that thb opera troc definitely corrects the pro- 
tuberant appearance but obliterates the post 
rkulaj salats to *och an eatent that the poa- 


terfer riew b somewhat abnormal I additwo 
the lateral nets show the antlbel x aefl formed 
but the seapfaa b broader and more flat tha 
normal This flatness b probably doe t the p rT «t 
ncnla wlcus rxdsion of tkin 
Since thrs report there ha t been others hlcb 
are in the main no different other than In mis'* 
details. 

MacColhara in reported a identical pro- 
cedure a Inch be rtated was ppbcable in all caxs 
of protuberance In sddrtloo be described other 
procedures. One of these b the Lockett operalx* 
with do modification other than that an effip** 
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Fig 12 a, c, e Preoperative appearance of boy with 
protruding ears due to increased conchal scaphal angle 
b, d, f, Postoperative photographs The satisfying thing 
about the operation which has been described is that, as 


in this instance, the ears do not look manufactured The 
configuration and the position are both normal so that 
the ear does not appear pinned back when viewed from 
any posibon 


of skin is not removed He states that this opera- 
tion is applicable when the pinna of the ear is 
prominent and the conchal cartilage relatively 
normal The third method described is essentially 
the same as the first a combination of the More- 
stm-Luckett procedures with minor differences in 
the amount of skin and the shape of the excised 
cartilage The proximal cartdage is also anchored 
to the galea where the skm is excised 
In 1940 New reported an operation which, as 
he states, did not differ materially from the pro- 
cedure reported by Davis and Kitlowski How- 
ever, there was one thing in this report which was 
a definite evolutionary step in the right direction 
He said that in certain instances it might be 
necessary to remove a separate piece of cartdage 
along the line of the posterior crura of the anti- 
helix In other respects the operation is the same 
combination of Morestin and Luckett operations 
described by Davis and Kitlowski 
The same is true of a report by Baxter, in 1941 
It will be observed that in most of the opera- 
tions described there is the objective in more or 


less degree of attempting to hold the ear closer to 
the head The only one that clearly attempts to 
discard this idea is the Luckett operation m which 
the attempt is solely to reconstruct an antihehx 
The Davis-Kitlowski operation and the various 
modifications of it still tacitly cling to the idea of 
approximating the ear to the head, even though 
an attempt is made to reconstruct the antihehx 
The reason given by Luckett and by Davis for the 
reconstruction of the antihelix is that the spring 
of the cartilage is broken and the folded edges of 
the cartilage form a buttressing ridge which sup- 
ports the ear in the more normal position 

The operation which we have gradually devel- 
oped is based on a different concept We believe 
that the abnormal protuberance is due to an in- 
crease m the normal right angle formed by the 
junction of the scapha and conchal cartilage 
This makes the antihehx ridge appear less prom- 
inent At first sight it might appear that this is a 
mere toying with words but if this reverse concept 
of the cause of the deformity is so, then surgeiy 
should attempt to change the angle and the recon- 
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ru J Eimw PTOtibermrc do* to f*t» Wad u m&ltrtn) to rxflrw* bj Wr *iaA»Urt h. 

t-nxk ol xt*x»i *o dcpra crJh fee ccmrtkn o ra d, f Af**u«w«f!rTml«^o tbe ttarJn-o-ckianjrt. 
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itructwa ol the ridge mfeld? raulu h arcoodar) lem « definite dqirrwino rvl (be wapbi w 
If the w ide angle b the toie at cue al tbe deformity mally proport lor>ed 
then ilin excbwn* oo either »Mc cf the po«t 
uricuUr *ako* are onnrcenaiy and cren to be om\n r. TintxxjcE 

redded dnee the> more or le*a change the normal Some prefer t operate wler focal aneilbrua 
paterloe dew and male the ear* ppear attached but ai the majontr ol tbe*e nauenti arc children, 
too tightly t the bead. U tbe angular relation- ae prefer proenf aoeatbeto. Vlthocgh Da w 
ahfp of the concha t tbe bead b not abnormal ititfi that be operate* wftfa tbe patient oo tbe 
then exciuon* of cartilage at the jandjoo of bead lace »o that both ear* are vailile a e bod that ibb 
and concha or attachment ol the coocfaaJ cartilage portion b an aa Lwanl one lor acre** t tbe bet! 
t tbe maatotd pa lea are incorrect. \\e d tape both ear* to that wnth the patient oo 

Ideally tbe objective* of the operation ahould tbe baci tbe bead can be tamed from aide C wte 
bet art tbe acapiia on the concha at a normal aa tbe opera tioo procreate* t compare i%miDetr> 
angle twit da t orb tbe normal porta oricnlir ralaa, Tbe Dne ol tbe antihdu a marltd ont br pent 
and t mtorr the coo figuration* of tbe ear to taring the ear anterior! along the pro p osed bw 
normal The rritoratkm of coabgvratkau iboold with hNpodcTmk: needle dipped m mclh k*f 
be inch that, when clewed from the front, the bJoe (Fig 4) Thb marling extendi op t the 
bdh a Jwt ciubJe ai penpfcml margin external beginning of tbe triangular fern* * here t branebn 
to a ciribic antfhelix 1 1 the acapha a drawn too to loOoir the anterior and peatenor crora An in- 
fer toward the head, tbe briix a hidden. Lateral])- ciiioo b then nude 00 tbe porterior mriace ol tbe 
the antibeOi *boo Id be w eQ formed, the triangular ear along tbe crtaie where tbe acapha and coocha 




Fig 14 a, c, Minor protuberance of only the pinna. The triangular fossa is formed 
and in this instance the cartilage incision followed only the superior crus An ellipse 
of cartilage was removed from the scapha superiorly and this alone sufficed to correct 
the condition as shown in b and d 


join (Fig 5) The skin is dissected from the car- 
tilage on either side for to of an inch An 
incision is made through the cartilage along the 
line of the marked antihelix, at its superior end 
the cut follows the line of the anterior crus A 
separate incision through the cartilage extends 
longitudinally through the entire extent of the 
cartilage dividing the ear into scapha and concha, 
the only exception being that at the superior end 
a small bridge of the helix is left (Fig 6) A long 
thin ellipse of cartilage is removed, in its superior 
portion this ellipse is removed to the scaphal side 
of the cut, but lnfenorly from the concha (Fig 7) 
By so doing the pinna and the concha are both 


slightly reduced m size The scapha can then be 
slipped over the concha so that it rests on it at a 
right angle If the incision does not extend the 
full length of the cartilage, this cannot be done 
The scapha will rest on the concha m correct posi- 
tion without tendency to return to the deformed 
position if the cartilage excisions have been made 
correctly If sutures m the cartilage are necessary 
to maintain correction, the removal of cartilage 
is inadequate, or the cut has not extended the full 
length of the cartilage The cut along the poste- 
rior crus is usually sufficient to break the spring 
of the cartilage and allow the triangular fossa to 
form In extreme deformities it may be necessary 
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to remove a thin cartilage Urtp along thl* line. 
Tbe repovtiomng of the *c»pha on the coodu 
catr*e» moderate overlapping of the «Un alnrtg 
the poatenor tndrkai (Fig 8) Thb exces* ihin 
U rotyned and tbe ii.in edge* are sutured. \ 
Internal future* whatever are n*ed- Tbo*theoew 
line of the antlheh b not formed a* in tbe pre- 
vious! drier Ihed operation! hot bv tbe protrud- 
ing cat edge erf the concha! eartJUge and tbe ex 
are* of *Vra anterkrlv (Fig 9) The ear* are held 
in correct portion fey anog drmamg* of cotton 
taosstraed in *d toe. lh» i» rnrided Into the 
poatervor aolon and to fit tbe external ccnrcfu- 
twere of the ear CooeSderable pair k packed 
over Uut, and the tnua of draamg* re held 
firm!) in place by a Irflaterml ma*to*d type of bead 
drew*. Thb I* left In place 10 dan, and It should 
be marie certain that It Is kept tight at all time*. 
At the firat dressing tbe suture* are removed and 
a sirnUa dressing 1* reapplied. At tbe rad of a 
week thb b removed and dressing* discontinued. 
atnotuiT 

Operative attempt* to correct abnormal prom- 
brace of the ran have fallen bt 3 groups 
(1) those which attempt t place and hold the 
car cloaer to tbe bead ( ) tboae which attempt t 
mxwUnct an antthda ndge and (3) those w hkh 
oombme tbe two procedure*. 

In oa opbaw abnormal protuberance of tbe 
ear* k due t the I* ct that the aonbal portion of 
the ear b *et 00 the coochal portion at an angle 
greater than the normal 90 degree*. 

Thb deformity can be corrected nd tbe normal 
configuration re*1orrd b) the operation described. 


In brief an Irtchiuo b made on the pcxtnW a* 
face of the ea at the j notion erf tbe tcapba u*J 
concha. Vn iocfjnn h made through the nrt« 
length of tbe canflagr In tin* time ime f fJoatrg 
the superior era* at tbe ptnnal rad. AncDip^frf 
cartilage b removed to the tcapfuJ *ide of t> 
Incision supenorh arvl from tbe cooda [afrrrrl 
Tbe Kapha a set 00 the concha at right *npin 
abere It a ID remain without bolding Krtore*. The 
triangular fenaa b formed by an IncWm through 
the cartilage along the Inferior cnn. ^Vin cn rrhp 
b ex creed and tbe slrin h sutured. The * tSWn 
b automatically f o r m e d bv the cut edge of tbe 
concha. Retentive dressing* bold tbe ear la sc 
curate posWoa daring healing 

Thb opera tioo correct* the abnormal j»% 
tuberance restores tbe normal configuration, *nd 
doe* not produce the abnormal appearance of the 
ear being too dear to the head which Kmei lutes 
result* from trteralkm* which mnerre »Ua frtru 
the poetauricufar ralcu* a* b *hown b Hgam 
1 through 14. 

RhTERJEYCES 

n Burra, Hucutm Cuad Jt Aw J 94 41 7 

a Cox G. It Uijirwtf*. 94 l 7 V 
j D a, J S tod bnm uj, E. A. Stairry *47 

a Dr ml? It UVn Lbattwbr «jfc t* Si- 
*. Err-r» t Wka. Urn. ttVbr 917 < wi. 
a town SorerTy ot Upurand ttnftc lu^air tU\>- 

worr- \t itiuwa tad W ilkia*. VM 
7 Lrrvrrr W IT Sara Cjru rrfwt 9 a ta «jt 
I liAcCocu.it D U J Aw Jt tw 9l\ to 1417 
9 JJnarxrTN 1 L Rrr aelhcp P»i cop 4 >*• 

\*a G B .-id F-ajm, J H. W J ^ 94a, 4 1 

pj 

Rott\ E. Jticfcr Ofcreab Wka I* Q, 44 9^ 


VARIATIONS OF THE MALE SACRUM 


Their Significance in Caudal Analgesia 

GORDON S LETTERMW, M D , and MILDRED TROTTER, Ph D , St Louis, Missouri 


T HE pch is, of which the sacrum is a con- 
stituent part, presents the most marked 
se\ual differences in the skeletal frame- 
work of the human bod\ Since there 
are definite indications for caudal analgesia in 
urolog), proctologx, and general surgery and 
since the widespread application of the procedure 
b\ obstetricians (i) ma\ be expected to stimulate 
its further use in these fields, it is appropriate to 
study the male sacrum, apart from the female, in 
its relation to the technical procedure of caudal 
block 

The purpose of this paper is twofold one, to 
present the gross anatom} of the mid-dorsal re- 
gion of the male sacrum with particular reference 
to the hiatus sacralis, and two, to point out and 
examine those features and xarmtions of especial 
importance in caudal block technique The data 
and deductions arc based upon observations and 
measurements made on 553 male sacra of which 
296 are white and 257 are negro The bones 
studied were chosen at random from some 1,100 
male skeletons contained in the Terry Anatomical 
Collection 

OBSERX ATIONS 

The laminae of the fourth and of the fifth 
sacral x'ertebrae fail to meet in the midline and 
thus an opening is created at the caudal end of the 
bony spinal canal known as the hiatus canalis 
sacralis Dorsally, the hiatus resembles an isos- 
celes triangle with its base at the level of the 
middle third of the body of the fifth sacral verte- 
bra and its apex at the lower third of the body of 
the fourth sacral vertebra This is the textbook 
picture and the one most often seen Variations 
from this pattern, however, are present in a large 
number of bones 

In this senes the width of the base has a mean 
of 17 millimeters, it vanes from 7 millimeters to 
26 millimeters The length of the hiatus from 
base to apex is 22 5 millimeters, there is a range 
from 0 millimeter to 60 millimeters The apex 
is located most often at the lower third of the body 
of the fourth sacral xetebra, it occurs at this 
level in 32 per cent of the bones In one-half of 
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the sacra the apex is at points supenor (cephalad) 
to the lower third of the bod\ of the fourth sacral 
\ ertebra , the highest is found at the upper border 
of the bod\ of the second sacral vertebra In the 
remaining 18 per cent it lies at various levels in- 
ferior (caudad) to this region, in the extreme 
cases extending as far mferiorh as the lower third 
of the bod\ of the fifth vertebra A male sacrum 
with a hiatus of average dimensions is depicted 
in Figure ia, it presents the same general outline 
as the typical female (3), but exceeds it slightly 
in all dimensions At the apex of the hiatus the 
sacral canal has as in the female (3) a mean an- 
teroposterior diameter of 5 3 millimeters with a 
range from o millimeter to 11 millimeters (Fig 
ib) This diameter is 2 millimeters or even less in 
as man> as 4 per cent of the bones 

The dorsal bony wall of the sacral canal exhibits 
a multiplicity of peculiarities Complete agenesis 
of this structure occurs in xo sacra or nearly 2 per 
cent (Fig 2), this variation was encountered only 
twice in 774 female sacra or m less than o 3 per 
cent (5) Laminar deficiencies are frequent, su- 
penorl} the posterior canal wall may extend only 
to the level of the body of the third or of the 
second sacral vertebra, infenorl}, the result of 
this type of deficiency is a long hiatus (Fig 3) 
Apertures (unilateral, bilateral, and senational) 
of the canal wall are encountered at many levels 
The distance from the apex of the hiatus to these 
apertures and to the upper limit of the bony w r all 
of those sacra with supenor laminar deficiencies 
is 70 millimeters or less in 26 per cent, 50 milli- 
meters or less mu per cent, and 20 millimeters 
or less in 5 per cent 

Venations are encountered which so alter the 
bony prominences of the sacrococcygeal region as 
to make them valueless as a guide to the location 
of the hiatus, the lumen of the sacral canal ma} 
m such instances be of average or of even greater 
than average diameter An overgrowth of bone, 
obscunng or obliterating the hiatus and prolong- 
ing the postenor sacral canal wall mfenorly, 
occurs to a pronounced degree in 5 bones of the 
senes (Fig 4) More frequently the sacral cornua 
are absent or markedly flattened Occasionally 
a hiatus is seen which is bilaterally asymmet- 
rical (Fig 5) 
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FI* V. 0 8*0 a, abene, Hiatn* eaaaka — crat» of 
tjTal b, Bacni canal with *®»*ba 

prater »\ fi*t« ir.tcrwpo*1rrW <ba— tter at aper erf 


The hbtns or the lumen of the racral oml mas 
be reduced or blocked at aorne point bp. a do real 
ward projection from the ventral wall (Fig 6) bv 
a traorfvme fold in the posterior will, or by an 
ereraane flattening of either wail b relation t the 
com of the other 

The gmeraflF contracted aacnna and the four 

vert ebraeaaCTum a re chariot eriredb} doraal walla 

whxh although completely developed are of 
markedly dimrnbbed length- In the two aacra of 
thu itndv which are coenposed of but four write 
brae the dorsal wnD length* are 3S mHHioetera 
and 56 nutSmetera (fig, 7) 


The care t lb *acralb b that portion of the vert 
bral canal within the aacrum h rocarei the In- 
ferior extent of the d ra and arachnoid, the ban 
component* of the aiodi eouliu, and thr £}om 
termlnale It terminate* In the hbtss. The sub- 
arachnoid spacr extend* caudaDy b the oml to 
the Jerri of the bod} of the second *acral ruletn 
(3, 4) Tbore? anatwnlal feature* and rarialiota 
which eaaentiaHy diminish the distance bet* era 
the point of entrance of the caudal needle into the 
canal and the Inferior limit of the mharadmoM 
space are dewervmg of firtt consideration fa the 
problem of caudal ancitheiia. Lahat rote 
“The } re Knee of an udojuiU} large hhtu a* the 
result of the noo-clocure of the lower half or two. 
third* of the posterior wall of the uml anal, 
should not be overlooked In *och case* caodal 
Injection thou Id be made with great a tko ni 
occasionally avoided because it may prose dan- 
grroo* to life owing to the rUk of puncturing the 
dural sac and making intradural Injection 
(Tig 3) Four additional varieties of sacra whore 
itruetnre b predbpcaing to *abwnchnoid bjec 
tioc are encountered with sufficient f/rqoeoer to 
constitute a real haxard If nnrecognbed. lint, 
the poaterior wall of the mcral canal may be epeu 
In ft* entirety (fig ) In tnch iftcutior* theexo 
dal needle can be inserted easflv I t tht *aml 
canal throughout K* length. The coenpiete 
ageoesb 0/ the doraal wall may Indeed rrpeoeut 
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one of the rare contraindications to caudal anes- 
thesia because of this xerx real possibility of 
piercing the dura Second, large midline aper- 
tures raav, through erroneous interpretation of 
palpation lead to and permit the insertion of a 
needle at a point superior to the apex of the 
hiatus and thus in close proximity to the sub- 
arachnoid space Third, the sacrum maj be com- 
posed of but four vertebrae (rig 7) This 
anomaly is particularlx important if such a reduc- 
tion of components is not a result of the lumbin- 
zation of the first sacral x'ertebra but rather of 1 
caudal shift in the sacrococcx geal segments 
Fourth, the general^ contracted sacrum which at 
first glance may appear to be perfeeth normal, 
presents a proportionate shortening of dimensions 
The needle used customarilx in caudal block is 
8 centimeters in length In the four vertebrae 
sacra of this senes the axerage distance from the 
apex of the hiatus to the lower border of the 
second sacral vertebra is 1 7 centimeters, gen- 
erally contracted sacra are found in which the 
measurement is 3 centimeters 
Subcutaneous deposition of the anesthetic agent 
maj occur as the result of dorsal wall agenesis, 
apertures, and deficient or low-lying supenor 
laminae Obliteration of the hiatus or canal is 
due to dorsalward projecting x'ertcbral bodies, 



Fig 3 \v u 1324 Supenor laminar deficiency, a long 
tr.j 5 V* ymch the apex reaches the level of the lower onc- 
Uurd of the second sacral vertebra. 




Tig 4 \V U 515 a, above, Bony overgrou th extending 
the dorsal wall of the cannl caudally b, Antcropostenor 
diameter of the sacral canal unaffected by the bony over- 
growth 

dorsal xvall folds, excessive flattening of either 
canal xvall, and bony growth xvithin the hiatus 
This last obstructive clement which is more pro- 
nounced m the male, protrudes as a circum- 
scribed sessile nodule of bone from the postenor 
surface of the vertebral body (Fig 6) Either a 
very small anteroposterior diameter of the canal 
at the apex of the hiatus or complete occlusion at 
this point make caudal block impossible 

Bony overgrowth (Fig 4), absence of the 
sacral cornua, and excessively flat cornua mask 
the normal landmarks of the’ hiatus Labat has 
called attention to the latter variation, he wrote 
that, “Palpation of the sacrococcygeal region 
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aecauoTuftv talk t give accurate Information, 
became Ibe cornua are crmijiaraticeh flat or the 
thickoeM erf the 10ft itrocture* errerh-ing them 
bnnrmaJK peal 

The hlatoa canali* aacralU rt variable m extent 
and fora Tbe recocnltfon (rf the outliDC erf the 



hfatuj a a dedrable re fin ement of palpation 
Both Ibe recognition awl pperdatlnfurfurnunet 
rkaJ ttpe* (He s) are ea^ent hi II the pmprr cor 
tret Km (actor It t be Introduced t krrare tbrlo- 
*rrt»o (rf the caudal needle Into the raidline erf the 
lacral canal. This pnaltlonb helped to be oeeex- 
«r\ foe Ibe even depoutino orf the aoeithetlc 
agent and coTwequenm for a uniform! drtrib- 
nted area of analgrtoa { a ) 

V thorough Lwrakdft erf tbe anatocnol 
feature* of the dorran of aacrum hkh hat 
been deaerfbed In thf* article a IT! Ineritabh lead 
to the reduction In the number of failure* rf 
the alilled dbldan in ha* admltuitratkw erf 
caudal analcnfa. 
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SUMM \K\ 

\anations in llic anatomx of the nud-dorsal 
region of the sacrum and their significance in the 
administration of caudal analgesia were studied 
in a series of 533 male bones 

1 In 30 per cent the hiatus canihs sacrihs 
reached a lc\el on the sacrum ccphalad to the 
lee el of the lower third of the bode of the fourth 
sacral eertebra 

2 In 26 per cent deficiencies existed m the 
dorsal wall of the sacral canil eelucli might per- 
mit exit of the needle 

3 In 4 per cent the anteroposterior diameter 
of the sacral canal at the lee el of the ipex of its 
hiatus was 2 millimeters or less 
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ACUTE OBSTRUCTION OF 
THE CQLOV 

I T U o jfac m UvrJy estimated that jo per 
cent or more of the patient* with acute 
obstruction of the colon lose tbelr live* 
A better com pee bene on of the etiology the 
diagnostic criteria, the pathology and the 
proper method* of treatment ibould impro e 
thl* mortality 

The etiology of large bowel obstruction h 
quite varied however a fact worth) of cm 
phasu is that caron ocna produces obstruct von 
in this part of the Intestinal tract tn So per 
cent or more of the cases. Statistical data m- 


thc left cokm The oert most frequent cauy* 
of obstruction here art volvulus (CvertireltK 
chronic inflammation benign strictnre* and 
inUmuvrption. 

The clinical features of obstruction develop 
more sIowK in oednsitms nf the large Interline 
than in those which occur in the vnaH Load 
However when the obstruct km has persisted 
long enough that the Wood suppf) ci (be in- 
testine is becoming impaired the patient wtfl 
freqoenth pass rapfdl) Into a serious itate 
and in a question of boars his coodltion mar 
become hcpclm. Tbc marLed biochemical 
changes ahich develop rapidly m obstruction 
of the small Intestine are not seen In ocduJooi 
of the onion The diagnosis of obstruction. It 
etiofog) and its location can usually be made 
l > an analysis of the history and physical 
findings supplemented Ir. a scoot film of tbc 
abdomen 

The proper treatment of obstruction of the 
large intestine will be modified *omcwhat hr 
the nature of the patbolog) producing the 
occlusion Obstructions due to lands osaitl 
demand ool\ the severance of the band 
When due t benign stricture some l>pe of 
enteToanastorouns around the obstructing seg 
ment wiQ usuall be an adequate method of 
treatment Torsion of the intestine is treitfd 


beate that about io per cent of ail maligna ot b\ a reduction or resect von of tbe ufvuhrs 
lesions of tbe cofon product obstruction and thu depending og them Is lit \ of tbe buruend 

of these obstruction* 7 oat of 8 arc In the left loop Chronic or *u Ionite obstructions, octa 
half Obstruction* of the colon due to malig stooalh pnxiu cd bv endometrial adenoma 
nant disea*e occur malnl) in elder] person* can be controlled usually b> »urgi *J attention 
for 70 per cent of the patients with cancer f t the female geoersti e organ* or bv mean 
the cobra are over hfty years of age- There f rmdiatkra tbrraps L) eriicuTt vllcm 
fore when an eldtrh patient is *k 4 . with an produces complete otr4 ruction and sn 01 da 
obstruction of tbe large inteit oe the cno»t ion due t it can iwiaJIv be detorrrpre-^d 
probable leu on is an occluding carcinoma of bv medical management. Only in rare a 
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stance* does a surgical decompression heroine 
neas-in 

Since So ]xr cult or more 01 the ohstruc tinn* 
ot the large intestine arc due to a malignant \ 
the predominating question to answer is wliat 
is the preferable management for a patient 
with an nc elusion of the colon due to a car 
cinonia To cure this p it it nt it is iiLU'--nrv 
to resect such a lesion wadeK I \]>ericiHe has 
proved that a primarc resection of the colon 
should never lie done in the presence of an 
acute obstruction which is due to a neoplasm 
for it is unnecessan and the mortahte is pro 
hibitivc It is \ital to recognize that this pa 
tient has t\ o condition 1 — a carcinoma and an 
acute obstruction— and then evaluate the re 1 
ative pramarv importance of each I he ear 
cinoma is a slow growing, chronic le-ion which 
has existed lor months while the obstruction 
is an acute proce ss of onlv hours’ duration and 
wall soon proxe fatal unless relieved because 
the circulation of the intestinal vail is en 
dangered bv it 

Ccrtamlv the immediate institution of mens 
ures to protect the vubilitv of the intestine is 
of primarv importance Research studies ap- 
pear to confirm that, as long as the bowel is 
viable, transpentoncal absorption of toxic 
products and permeation of the intestinal wall 
bv virulent bacteria do not occur I he chief 
factor threatening the v labilitv of the intestine 
in the majority of obstructions of the large 
bowel, when strangulation obstructions are 
excluded, is the increased intraluminal pres- 
sure from colonic distention Temporizing 
measures and prolonged attempts to relieve 
this condition bv medical treatment frequent!) 
"all force such a patient to accept a hazardous 
rather than a relatively safe surgical decom- 
pression Ccrtainl) then, the imperative need 
°f the patient is an operative procedure which 
will relieve this distention A cecostomy or 
colostomy in the transverse colon is indicated, 


mil vv lu n such an opi ration is done promptlv 
with little manipulation and without ex- 
ploration it will usuallv proxe to be lifc- 
sax ing 

When proper ex ablation is made of what a 
surgical decompression does for such a patient , 
tin rationale of the procedure becomes appar- 
ent for it will rebexe the distention and then 
normal blood supplv to the bowel will be re- 
stored I lie infection vvillnn the intestinal 
wall will subside Mso the number and xar- 
ulenec of the bacteria in the lumen will dimin- 
ish grcatlv I lie ulcers on the mucosal surfaee 
will heal and the edema of the intestinal wall 
will disip|iear frequentlv restoring a patent 
lumen at the point of the constriction When 
this occurs it will permit cleansing of the colon 
In a through ami-through irrigation I lie gen- 
eral effects obtained are that the biochemical 
ehanges will become normal and tilt nutri- 
tional status of the patient will again be 
re stored 

J'hc obstructed colon usuallv is decom- 
pressed ndcquntclx for a safe resection later -\ 
functioning cccostonn or coloslomx prevents 
colonic distention following the resection when 
it is performed, and thcrcbv avoids tension on 
the suture line and impairment of the blood 
supple to the anastomosis It aids healing of 
the resected colon by keeping it at rest The 
patient with a functioning cecostomy can 
safelv take food soon after the resection T lie 
mortality for the resection of the obstructed 
left colon will be diminished greatl) when a 
preliminary decompression has been per- 
formed 

T he reason for the high mortality which ac- 
companies primary resections of the obstructed 
colon will be more readily understood when 
the local and general status of the patient is 
given consideration Such a patient is in a 
poor physical state to undergo a major sur- 
gical operation because there is marked intes- 
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tinal detention the 1 local sirppk to the In 
tcMirud wall Is impaired the tb->uek are 
njemat us and frfal k there arc ulcer* of the 
maca»a Inf -ction u prerent within the intes- 
tinal wall an 1 the lumen of the bowel is teem 
mg with hlghh infectious bacteria predis- 
posing to peritonitis The proper healing of 
the ana Iomega following a rearctlun will lie 
dotil tful 1 urtbermorc thU patient h deht 


d rfttt-d somewhat starved and is betrmln* 
etbainted and there cicn rruv be urn J 
impairment f the general circulation aitb 
impending shock When due concern i» pi n 
to these fad* the hazard nf a primary nvr 
tinn of an obstructed cotrai a ill be otr-prr 
heiyied more full v and the a Mom and urpmt 
need of a hi it -stage surgical decorapre- mo 
will be appreciated G \ Dmwji 
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indent* od o-ociatea, mil tli* cd me poten 
tUl aourm of krtra enjoj coent c*l af LnnUabV 
rrf rence t rsetyooe Laierrited in crorolny 

ILK Jluon 

T IE »r» fCo paic roJame entltkd Tin Hifiilil 
UtJcrx S*ctel j* k the toeurt o< brimini the 
tbfalinf of the leader* of the ho^iSt*] Vld together 
in Uxd. form. The «uteri*l ha* been obtained from 
period wall of *pecuU IntereM to ben pi til adrahuitra 
too, from the J>g*»jcfi*»ci tf tie 1 mrrtctu Bnfitel 
An*ricfr»* (1 *refl u from pcocmdbp of ranouj 

rttx ll wiu i rs Iwnrr TAui *7 Art-W C hi- 

m.r- V D W Oetel IWum, bafnlkTh 

mUIW. m* 


Inn trte*. TV wbfect matter V been cam-*! 
c*ro>iC Kk-ctctL, setH tepnked aai conciilr-i 
into pert bent chapter and topic brain p. 

It a frotJfjin* t not* that the rdrtoo hi t bon 
»ril *»ar» of the need foe attratwo to the r*l»- 
•opiiical ud *od*l tide of tV coocrpt* cf hotpuJ 
adminntratioo When one »et-i rich umn u 
GcftFriter lUcEachern, Mnnjtrr Buetii, Fun, 
and man other*, the reader k aiaurcd cf the muUr 
of the roJame ai »rD a* Lb* dirmitr of opfnan 

Tbb book a Harm** hki place La the pobftbef 
«otVf of btrrett t hospital people and be la 
especially raloahle reference book. ItthoaUbeb 
readily acrrsaible plar* in t r uy a dnamhm tw 

ttbrarr Iceu w DaBrw 
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THE SURGICAL CONSTRUCTION OF 80 CASES OF 
ARTIFICIAL ESOPHAGUS 
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Moscow, USSR 


C ICATRICIAL strictures and obliter- 
ations of the esophagus following 
chemical burns are not common, but 
they attract attention and mterest 
because, in the majonty of cases, they con- 
cern young adults or children doomed either 
to continual painful dilatations or to a miser- 
able gastric fistula existence 
The majonty of 80 patients operated upon 
and over 200 examined in consultation and 
treated for stnctures of the esophagus were 
between the ages of 17 and 20 years Many 
cases resulted from suicidal attempts of young 
women, several occurred in young Red Army 
soldiers of the engineering corps who drank 
caustic soda from alkahne accumulators mis- 
taking it for water, and not a few children 
were treated who had drunk strong alkahne 
washing solutions, or the sulphuric aad from 
the bottles placed between window panes to 
keep them clear of frost during winter months 
T° analyze and discuss the principles and 
methods of treatment of fresh esophageal burns 
is not the purpose of this paper Dilatation of 
stnctures by means of semihard bougies and 
e astic dilatation by means of rubber tubes are 
well known methods They arc used as prc- 
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liminary steps in the treatment of cicatricial 
stnctures of medium gravity Often seem- 
ingly impassable stnctures yield to the action 
of semihard conic dilators, and many times 
remarkable results have followed elastic dila- 
tation of extensive stnctures of the esophagus 
by means of rubber tubes inserted along a 
swallowed thread, introduced through the 
mouth or through the gastnc opening 

However, these methods do not solve the 
whole problem In many cases such treatment 
is not successful, either because of the length 
of the cicatnx along the esophagus, the thick- 
ness of the cicatncial tissue, or because of com- 
plete obstruction even to the passage of the 
thinnest ureteral catheter In such instances 
conservative treatment does not succeed or 
simply cannot be applied 

It has been said that stricture of the esoph- 
agus with complete obstruction is practically 
never found, that all strictures can be cured 
by persistent, skillful dilatation Therefore, 
it has been stated that there are no direct in- 
dications for the surgical operation of con- 
structing an artificial esophagus In our ex- 
perience, however, we have encountered man) 
cases of impassable stnctures in the cervical 
portion of the esophagus, or even in the phar- 
ynx, which terminated in a blind sac, inside 
which neither a thin probe nor direct esopha- 
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£o 5 copy could detect the srnaBrat fistnla lead 
ing downward 

Presumably if proper measures are Insti- 
tuted immediately after tbe bum baa taken 
place It wiU be possible to secure a direct fib 
loan passage from the pharynx into the stem 
ach However It should be stated that first 
of all it often happens that tbc stomach too 
has been burned bv the caustic soda and may 
require an emergency operation before it be 
comes dear what the fate of the burned esoph 
agus vrQI be Sometimes, the degree and ex 
tent of the gastric surface burned are so peat 
that the stomach can be considered a total 
and irreparable lots. If one succeeds with 
great difficulty and risk in fastening an ante 
ricr gastroenterostomy upon the remaining 
part of the fundus (which f* sometimes found 
in the deepest part of the subcostal space in 
tbc form of a thin- walled, swollen balloon the 
site of an egg) no gastric wall remains for the 
adjustment cf the gastrostomy and the fas- 
tening of the rubber tube 

Examples of severe stomach bums in which 
the esophagus remain* Intact are rather nu- 
merous. In such cases the caustic soda has 
been swallowed down very qukkiy. has passed 
through the esophagus without injuring It, 
and has remained entirely in the stomach be 
cause of the spastic contraction of the pylorus. 
However as these cases hare no direct coo 
nection with the problem of bums of the esoph 
agus, we wtil not discuss them at this time 

A second pant is that we cannot make up 
foe the time lost or correct the mistakes of 
others who treated the esophageal bums when 
first received In most cases our patients came 
(rom other hospitals, far distant from Moscow 
some months or even years after the accident 
they arc fed through gastric fistulas as they 
have absolutely Impassable esophageal rtric 
tores. 

The question of dilatation of recent eso- 
phageal bums still remains unsolved. Pro- 
fessor A. N Kryoukov who has had cotakl 
erahle experience in the medical department of 
our Institute declares that (0 early d il a t a ti on 
should be applied only In the cases of moderate 
general intaricatkm and (a) passabffitr Is 
presumed to be secured In those cases in which 
the mu coos membrane is not burred through- 


out but only In Gmltcd parts of the esophagi 
However whenthcnecrotlcraucousnrralcirr 

sloughs SW3) from top to bottom as a <tnd 
log” or over fl considerable length of tbc t-*- pfa 
agus, one cannot nri) upon a luffiacul rrgcu 
critical of the mucous membrane even «hh 
early energetic dilatation with soil bougm. 

FlrtaHv the tMrd objection concerns U* btc 
results after dilatation of stricture*. Our ex 
perience with esophageal foreign bodies taj 
shown that a large number are found in pa 
dents wfTering for many rears from partial 
strictures of tbe esophagus as s remit of borci. 

The lucres* ot failure of dflaiatk® of ell 
esophageal strictures depends first ind ftve- 
roost on the degree of narrowing the ext end ou 
of the stricture itself along the esophagus the 
kind of dcatridal changes io the esophageal 
wall, and tbe adjacent roedlasrinil cellular tis- 
sue The gravity and extent of esepbageal 
led ocs depend in the main on the mnntitv 
and concentration of swallowed BqukL 

By tbe early apptkatioa of soft rubber di- 
lators or of flexible bougies passage can be se- 
cured and excess; re stricture prevented only 
in cases of local or superficial burns of the 
mucous membrane. In the presence of com- 
plete necrosis of the whole thickness of tbe 
mucous membrane neither inteffigeotiy owd 
prostbetea nor early dilatations can secure re- 
generation of the mucosa or prevent da t rid- 
den and wrinkling of the naked muscular will. 

Therefore conservative treatment !* par 
ttcnlly hopeless not oulr In case* of ccropietc 
obliteration of the esophagus but also In the 
ever recurring severe strictures which show 
improvement only for short periods and ex 
hjbft prooounerd gen era l and local reaction 
to dflstatfoa. Ooe must choore between the 
patient existing with a permanent gastric fis- 
tula or having the operation of aatetboraol 
esophagoplasty 

choice or the method or ort eattox 

Tbe antethoracal cutaneous plastic proposed 

by Blrcher in 1804 is qmle expedient sod In- 
volves a lesser number of operative stages. 
Tbe onlv dangerous moment of the procedure 
corues when tbe upper part of esophagus b ex 
posed Icr tbe neck stoma. In fact, the mobffi 
ration of tbe pharynx or of tbe crmcal part 
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tfotu upon the upper part of the eaophami* 
and when the pharyngeal stoma is joined with 
* transplanted sect Ion of intestine but M well 
for the doling of the cutaneous segment If the 
intestine doca not reach bgh enough on the 
neck. The iHn of the neck around the pha 
rvngeal sterna U very seldom macerated and 
the digestive aetkra of the sahva on the catgut 
U insignificant. Therefore plait ic dosore of 
the upper part of the cutaneous esophagus oc 
cur» In ment cues without the formation of 
complete cicatricial defects, and is successful 

It should be emphasized that unexpected 
repeated narrowing of the gastric fistula can 
tale place after Its clourre into the artificial 
cutaneous esophagus Then operations for the 
e ration of the cicatrices are necessary and the 
outcome of these repeated plastic procedure* 
teem* even more doubtful because vaxculan 
ration of the areas Involved ha* become iosuf 
fident as a result of the former operations. In 
connection with all this it is onitc dear that 
surgeons who have experienced all these dlffi 
cutties are not tempted by the seeming tun 
pfldty of Bircber t operation hut rather prefer 
to choose other methods which promise fetm 
difficulties and would seem to assure better 
results. 

•tome ingenious modifications of BIreher’s 
operation should be mentioned RJetcnkampf 
begin* the construction of the esophagus not 
by preparing the cutaneous tube extending 
from the neck to tbc epigastrium but by form 
ing both definitive stomas — the pharyngeal 
and the gastric. These stomas should be pa 
tumtly observed and should undergo all neces- 
sary corrections H tbev show any signs of car 
rowing When it is dear that both openings 
have become stable and will permit the pas- 
sage of airv kind of food Rieaenkampf ckaea 
them at once Into the cutaneous tube which 
be separate* by one oval Incision, covering 
half the arnnnferencrs of both stomas and, 
at the same time building the entire cutane 
ous tube on the breast and neck. The twist 
ing in and suturing of the motallaed edge* of 
this flap enclose the whole length of the enta 
neoas tube and both it* end*- The enormous 
oval defect of the skin It then covered br 
drawing together the greatly mobilized lateral 
surface* of the skin 


Some years ago when we made tmr fim fi 
artificial ewjphnguxes using the Bucher meth- 
od we began the operation bj bufkEng tie 
whole cutaoeoua tube so ai to accomplish tic 
most aseptic part of the cooatructioa on c 
absolutely clean skin. Perhaps that bthe rrv 
»oa why w« dH not have the slightest infection 
and both the Interior tube *1 well as the cover 
Ing skin healed perfectly Jn the Rleseulainfrf 
method, the enormous cutaneous pintle op- 
eration lid ooe on a patient having two it cous- 
in any case the skin around the gastric open- 
ing Is macerated and It U doubtful that H can 
undergo sufficient preoperative deaasmg If 
a* Is quite possible Infection should start ro- 
ller the sutured skin near the gastric itoou, 
the phlegmonous process would develop up- 
ward along the entire cutaneous tube The 
entire plastic procedure would then fall asun- 
der ana the cutaneous flap* would revert to 
tbdr former place* after tne necrotic cellular 
Uasoe had moved awav It would not be easv 
to repeat such an iteration on the same ru 
tient because of the nsk of activating a oor 
roant Infection in tbe large dcatrict*. Surens 
after a second operation would doubtlessly be 
less probable than, after the first at tempt. Even 
worse if one hesitated to repeat an epentfoo 
performed after tbe mgthod of Rsesenkampf 
because he feared to mobilize large cutaneous 
flaps along the entire zone of a recent Infet 
lion, might not the same reflections make It 
difficult Tor him to perforin an operat on dooe 
In accordance with anv other method’ IVt 
tonally we have never used the method cf 
Rlesenkaropf because in case of failure no 
other method could be used and the patient 
would be IrremedUbh disfigured 
The method of Rsesenkampf comlsnes In 
one single operation tbe three separate stages 
of tbe classic method of B rcher Tbe modifi- 
cation introduced by j Jlanu bow ever is tec - 
ceroed onh with the method of coostructlrc 
the internal cutaneous tube A flap Is ort 
from the abdominal skin in the shape of a rec 
tangle with an upper base This cutioeon* 
flap sutured together i* bent over sod inserted 
into the subcutaneous tunnel on tbe chest. If 
this subcutaneous tube is not long enough to 
reach up to tbe neck Jlanu recornovrodi con- 
structing a second ooe from the scapular re 
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SURGERY GYNECOLOGY AND ORSTFTRJCS 



of the Rout Hencn type and the com 
operation! of WulUtdn, Lexer Dlauc! 
One has to choose between then) the choice 
deocndlog upon the peculiarities of the IrxL- 
vwual case. In our own experience the total 
intestinal plastic of the Rom Herxcn type has 
been found to come nearest to the ideal. Et 
dusive of the temporary gastrostomy and the 
poaifbllity of ita doaure, the construction of 
the esophagus itaeli can be accomplished In 
two stages- In the most successful cases this 
may be accomplished In 15 to 10 days, with 
an Interval of 5 days between the transplants 
tloo of the Intestinal segment on the neck and 
its junction with the pharynx. Of 14 such op- 
erations 4 were completely successful in » 
other case* in which the direct anastomosis 
with the pharynx was accomplished in one op- 
eration ooe was a great success and the otbn- 


wasatadnre. Total Intestinal plastics can be 
vrry difficult very risky or absolutely impos- 
sible. The difficulties depend (1) on the exces- 
sive fat in the mesentery (s) the Bamtwnest 
0/ the mesentery or (j) 00 a particularly un- 
lucky disposiboo of the radial Teasels and cf 
the mesenteric arcades, Tbe prater the erne 
Hence and skill of tbe surgeon in the direction 
of the mesentery and in tbe manfpulatioo of 
ita vessels, tbe easier it is to rooiaW 1 »S- 
dent section of tbe intestine without any K* 
dal risk. Rut there are some cases 10 winch 
tbe greatest skill is doomed to failure the ar 
cades are too short their junctions art ex 
tremrir thin the radial trunks are in many 
places insoffidentl) developed unequally dn- 
tribatcd tbe mesentery li too fat and earih 
tear*. It L a grave risk, under such unfavur 
able coodidom to try extensive mobilization 
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»ep« rated out O* cerrfcal *cdioa of tbe 
ooptun*. Throafh tbe bcutanr<xn tunatl tb t 
inlertiac » u drawn up rvt exit onto the occi. \ 
Uitt irailotrurdi m done wttimrt difficult) T 
naafl rubber drain* wrr* brought out erf the comm 

erf th* RiUrcd akin tie toner end erf ooe directed to 

tbe mediattfaittia t the nrck and ti* crtlwr \ tbe 
angle bet ten tbe enthral cobtrua and tic mobt 
TUed pwterioc *11 erf tie pkaryn*. 

The port open, tire period u «r*vTuU L The 
drain* were kft In for 5 daj» od ibow ed loca I 
ftippttrattoo. For j da acme taEra oozed tiroorh 
tl* upper firtnla, bit *fl weretfcau had ce*«ed hr tie 
I th dar and by the ijth day th* wound aal cota- 
pletriy healed. ’The actum cat tie bdemen «rrrr 
removed cn tbr a th day In taka by mouth a a* *oe 
ceatful and j week* after the opera two thepatleat 
w*s diambsed Item the hospital. 


Dcspste thii feat tucceu It was a long time 
before tbe cite stage operation cu repeated 
Apart from tbe obvious risk of infecting tbe 
newly made subcutaneous tunnel there » tbe 
added risk of pulmonary complkatloo*. Re 
petted su cresses, however and aitoobhingK 
uneventful convalescent periods after two stage 
plastic operation* trere instrumental in indue 
ing uj to renew tie temptatloa Tbe Dext op- 
eratic® tiu not ao successful Tbe mofalix* 
tion of tbe fnteitine wai eaailr performed 
there «ru even a surplus of It on the neck 
The cervical aectJon of tbe esophagus was ex 

C without difficulty or hemorrhage and a 
anastomosis was nude The drain* at 
the angle* were awt) from tbe line of tbe ac 
tual anastomosf*. Tbe immediate po* topers 
live period *u perfectly smooth and non- 
Cclmle. Local subcutaneous reaction on tbe 


neck, however began a« carl) a* tbe jd da\ 
oeccaaita ting removal of some of the cutaneous 
wi tare*. Bewath them lay tbe inteatlne evi 


dewing violent peristaltic movement*. Itmav 
ha\r been tbu ultraturbolent periitaliii whet 
drove tbe local infection Inward from the neck 
wound along tbe /mh subcutaneous tunnel ai 
far a* the eptaastnom. h,untmm* wide ind 
son* had to be nude to drain tbe extensive 
antetboradc ceUoDtb. The anastomosis on 
tbe neck gradually disrupted and tbe end of 
tbe intestine fell *wa> crenpletelv Although 
tbe drawn out Intotine retained it* vitality 
foe a long time Dt lie hope remained after the 
acute phiegmcmouiproceM bad erased ofplac 
mg it in the proper manner under the lidn of 
tbt cheat. After mam month* of suspense a 


cutaneous anutomoab «u made and tbe »- 
nation wa* completed hr using tbe cwuNnrd 
method 

HOBfUZATlOW AXD TlUXmAXTxncX 

or the tcrrrrccx 

The operation i* performed under spinal aa- 
eitheria oS to 1/3 cubic centlmrier cf 1 jrr 
cent perculne being injected for adult* at tbe 
levd of the 12th thoracic *pine The anertbe 
»ia l* invariably efficient, reaching tie Icrri of 
the mammillary Gne and sometime* higher 
In the most recent cases, we have InShated 
tbe subcutaneous ceDular tia*ue with t r*r 
cent procaine prior to tbe moment of formmg 
tbe subcutaneous tunnel 1 he aoJutloa is in- 
fccted with long 1 2 centimeter needle* upward 
from the border of tbe anesthesia to tbe left 
tide of tbe neck a* far as the martoid proem. 

Tbe gastrostomy tube b moored after the 
liquid ha* been mneuated with an ajpbatre 
Tbe opening In the abdomen b plugged fairly 
tightly with conical gauze me*h. 

A amall laparotomy inddoo Is nude j to * 
centimeter* upward from the umbtGcm. There 
i* no need to make an lodsfoo of greater length 
sner (1) the wibcuUncou* tannd can be eas- 
ily prepared with tbe help 0/ a special brim 
roent and (a) rirwt we nave abandoned tbe 
final gastroenterostomy there I* nothing to be 
done In tbe ephrnatrfum It*df 

Extreme difficulties arbe If tbe gutrostomy 
ha* been performed along the Cue* alba and 
not on the left, parareetaQy Laparotomy 
rou»t be performed either by entering Wow 
the umbi bens, or (he medial gastric fistula 
must first be n»o\ed to tbe left parareclaliv be- 
fore moWfixa tion of the intestine is carried out. 

We begin to i rupee! the mesentery /men the 
upper end 8 to 10 centimeter* away from the 
d a odeno jejunal flexure It 1 * not adruibk to 
go loww lest a lou lu the length of tbe rtM 
Uzed intestine be Incurred On tbe other hand 
It is not worth while to ascend anv higher for 
two reason* (1) because It will be cEfficuh to 
anauomose tbe short proximal end Into the 
side of tbe Intestine below tbe moTaltznl [Wnt 
and (1) the advantage gained Is Insignificant 
as It Is all at tbe coat oi the inteitbe and not 
of Its mesentery which at this point narrows 
and contains the bst remnant of radial vetwb. 
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If this area is left at the end of the mobilized 
sector, almost the whole remnant will be caught 
m one common ligature— it will be found to 
contain a large portion of the intestinal tube 
which curves round the end of the dissected 
mesentery, the mesentery proper will not be- 
come longer and this is the principal require- 
ment 

The secret of success lies in a maximum uti- 
lization of the mesentery lengthwise Not a 
single hgature of the vessels should involve 
the serous layers of the mesentery , both sides 
of the mesentery must be dissected with a 
knife along the avascular field and with scis- 
sors over the areas where the incision of the 
mesentery layers crosses the radially located 
vessels These sections of the mesenteric lay- 
ers must be made archwise parallel to the cen- 
tral arcades of the mobilized portion, a protec- 
tive margin of from 1 5 to 2 centimeters in 
width being left These adjoining arch-shaped 
incisions of the mesentery join in front of the 
large radial vessels which are to be dissected 
The trunks must not only be separated out as 
far as possible, 1 e , as near as possible to the 
root of the mesentery, but besides this all 
around them the mesenteric cellular tissue 
with the lacteal and small blood vessels must 
be cut in portions which require the finest liga- 
tures It is not until after the large trunks 
have been separated out cleanly that they are 
clamped, dissected, and ligated The stump 
with the arcades will run inward into the mes- 
entery under the edges of its dissected peri- 
toneal surfaces The steep vascular arcades 
will straighten out somewhat, and the free 
edges of the mesentery will be able to stretch 
out lengthwise 

Every succeeding arcade and every succeed- 
wg large radial trunk is treated in the same 
way If sufficient length of mesentery and in- 
testine seems to have been mobilized to reach 
to the neck the upper end is dissected between 
two crushing clamps The duodenal end is left 
tn while the intestinal end is immediately 
closed It is now time to assess the length, to 
see if the mobilized mesentery will allow the 
intestine to extend without any tension as far 
35 the mastoid process In case the length is 
inadequate and dissection and ligation of the 
next arcade and the trunk nourishing it are 


doubtful, then before proceeding further the 
gastric clamp with rubber covered tubes should 
be introduced Without denuding the vessel 
and through a small incision in the mesentery 
along the avascular field, the clamp should be 
closed to compress the vessel temporarily In 
most cases the mtestine immediately begins to 
show stormy peristalsis It sometimes hap- 
pens that this is immediately followed by cya- 
nosis of the entire isolated segment of mtestine 
or along one or two arcades of the closed upper 
end of the intestine The cyanosis may reach 
an alarming stage dunng the first 1 5 to 2 min- 
utes This should not, however, lead to undue 
haste in removing the soft clamp We have on 
many occasions observed that peristalsis m the 
intestine continues or the intestine reacts vig- 
orously to tapping and in a short time the entire 
mtestine regains normal color and the vessels 
of the mobibzed mesentery pulsate adequately 
The vessel now can be safely dissected and 
ligated 

Before the tunnel is made an anastomosis 
of the duodenal end of the intestine with the 
distal end of the mobilized segment must be 
made This short portion lies to the left of the 
medial hne, and therefore an end-to-side anas- 
tomosis must be made into the left semicir- 
cumference of the distal intestine The inci- 
sion in the distal intestine should not be made 
opposite the hne of attachment of the mesen- 
tery but vertically, 1 e , perpendicular to the 
long axis, from the middle of the intestinal cir- 
cumference along the whole left semicircum- 
ference as far as the mesentery Into the gap 
thus formed m the mtestine the end of the 
duodenal segment is sutured end-to-side The 
mesenteries are also sutured together 

After a change of gloves the formation of 
the subcutaneous tunnel is earned out For 
children a long forceps, preferably a curved 
one, may suffice For adolescents, or little 
girls, a large powerful Graser gastnc clamp 
may be sufficient Pushing these instruments 
under the skin and separating the branches, 
the surgeon is able to reach a point in the neck 
above the clavicle Should the instrument be 
not long enough, an attempt is made to bend 
the patient’s head and neck, thus allowing the 
instrument to penetrate still further and by 
the separating of the branch of the instrument 
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the tunnel u completed With tall patients 
these instruments are not sulTiocntlv long In 
such patients the skin on the nect near (he 
angle of the jaw may be opened with a sepa 
rate IndsJoo, and a tunnel ii made to extend 
In the t^wxwtc direction— from above down 
to meet the first 

Iq order to ol viate opening the vtin whkh 
would have to be closed again I have coo 
struct ed special iron rods tipped with seres ed 
on special heart shaped and sbghtlv ctined 
ends of t sixes (I tg ) \t (he moment when 
the uii tants lift and bold ap tn means of 
sharp hooks both skin edges of the upper 
angle of the laparotomv sound these rods 
arc pushed into the tunnd thus eaafl) aepa 
rating the subcutaneous cellular tissue and hi 
a simple forward movement brushing the 
whole tunnd as for as the mastoid process. 
The whole procedure occupies less than i min 
ute \ tunnd of uniform sue is produced 
The hemorrhage under the skin ts insignificant 
and can I* stopped bv a large pod of dn 
gauze mesh introduced tn means of tbr same 
rod 

Into the tunnd a large Graser gastric damp 
ts Introduced the tips being pushed to the end 
of the tunnel on the neck The branches are 
opened slifhth the skin of the tunnd being 
raised b) the spread-out ends of the tnitru 
ment in so h a sav that these ends mat easiti 
be frit and cvm seen through the skin Then 
a straight needle with a long thread is intro- 


duced Into the skm The end of the needle I 
dutched under the skin with a damp if* 
nmiJe Is pushed inward drawing after It th- 
thread which Is painted with Iodine as it enters 
the tunnel Taking out the clamp through the 
entrance into the tunnel, we extract the nenLe 
and grasp the thread which has pa «ed the 
whole wav through the tunnel from above ft 
remains ooir to fasten to it the ends of the 
“tobacco pouch stitch" at the end of (heck* 1 
intestine and to begin drawing the Intestine 
into the tunnd 

It must Ur understood that this thread coir 
directs and gentle pulls the intestine with the 
raewnten Into trie cavils of the tunnel Tie 
entrance to the tunnel Is separated widelytnd 
with the uv of the fingers the Intestine with 
the mesentery is inserted, smoothed out and 
pushed Into the tunnel with particular care 
taken not to twist the meseoten along the 
axis The procedure is made easier if •fmui- 
UneousJv the intestine is grotlv pressed and 
massaged through the skin of the tonne! 

In almost even ca*e insertion of the m 
testine with mesenterv is accotrmJIhed rajwdlr 
and without an\ d»(5cult\ When the rwl of 
the In tot oe has reached the very end of the 
tunnel and the stump of the intestine can be 
palpated there through the skin the end of 
the thrrad drawn out through the puncture h 
tied over a piece of gauze and the «l*k>minal 
wound mav be closed (Figs, i J n) 

Id i or i cases on the 4th of $th lav after 
operation a small hematoma or aseptic sound 
secretion from the whole mormon tunnel was 
seen to have accumulated at the loser angle 
of the sound \ suture or tsro had t l* re 
m vrd from the kin to rvlca-e the accumola 
tioo On j other occasion small portico cf 
the omentum fell out together with the 
evacuated aseptic hematoma. <>n rare «ci 
sions for the prevention of smh a rranuU 
tion a dram sith an cut through the Visrr 
end of the wound 'an be u-ed fir 4 hours. 

On several occasions bos ever s observed 
a certain stasis in the art filial esophagus *t 
the level s hen: the intestine pa-erf through 
the aponcurosi into the abdomi si ca tv 
without am ther coronJ cation ha mg « 
curred sheeting either the sound or the tun 
oel in the postepnat c period It ha ranlv 
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Tig 12 Fig 13 Fig 14 

Figs 12 and 13 The intestine with mesentery has been Fig 14 Successful reconstruction of esophagus in a 
inserted, the end of the string tied over a piece of gauze, girl aged 14 years, after numerous unsuccessful attempts 
and the abdominal wound closed had been made to construct an antethoracic esophagus 


happened that stasis of this kind in the recon- 
structed esophagus reaches such a degree as 
to necessitate additional surgical measures 
Such a stale, however, would continue for 
months or even years and would be clearly 
manifested not only by x-ray examination 
with a constant medium but would be visible 
even to the eye after every food intake There 
would result considerable distention of the 
lover portion of the antethoracic esophagus 
and intensified peristalsis of the intestinal 
loops (Fig 34) 

The same defects were repeatedly noted 
even more plainly in cases in which this con- 
dition was not the result of complications of 
the operation but were inherent in the method 
itself These arguments are equally applicable 
to both the Rou\ and the Herzen methods as 
originally performed In 3 cases the end-to- 
side anastomosis of the new esophagus with 
the stomach, after the method of Roux, was 
performed Each time the terminal loop hung 
down on its mesentery below the large curva- 
ture regardless of whether the junction had 
lieen made with the anterior wall of the 
stomach or the posterior, 1 e through the 
mesocolon The latter loop of the intestine 
c Tanded considerabh with food intake and 
Pcnodicalh, in large peristaltic waves, would 


evacuate its contents into the stomach through 
the anastomosis It seemed almost as though 
there were two stomachs, a natural and an 
artificial one formed by the dilated terminal 
loop of the artificial gullet 

The result was even worse with the Herzen 
method of anterior anastomosis with the in- 
testine In each case a vertical anastomosis, 
1 e , from the lesser to the greater curvature, 
w’as made The opening wms sufficiently wide 
to permit the unhampered passage of con- 
sumed food into the stomach nevertheless it 
was just at this point that in many cases 
trouble lurked The loop lying above the 
anastomosis, not being in any way attached 
wnthin the tunnel, evidently descended under 
the skin below' the gastrojejunostomy, thus 
producing considerable constriction with in- 
evitable stasis following As a result, the 
anastomosis not only failed to ensure the pas- 
sage of food into the stomach but even 
seriously hampered its passage along the con- 
structed esophagus 

In the Herzen method the anterior gastro- 
jejunostomy' might be performed either at the 
first stage, 1 e transplantation of the intestine, 
or as the concluding step, for instance, in 
cases of operative closure of the temporary' 
existing gastrostomy The enlarged opening 
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of the Utter might be toed for the junction 
with the new esophagus. The Idea b logical 
*od even appealing and yet this condoding 
rtep proved always to be vrr\ complicated 
and to involve considerable risk. It was no 
easy taik to identify and mobilize anxmg the 
numerous adhesions the tortuous intestinal 
loop and to draw up from the left the roobf 
tied gastric fistula for anaatomoiU. 

From the point of vxrw of the amount of 
time and strain inch an operation presented 
greater difficulties than the construction of 
the esophagus itself He have long since come 
to the coc elusion, therefore either to male 
such a function fmmediateh during the first 
stage ol the operation or to omit the anas- 
tomosis altogether At present we are abiding 
b\ the bitter decision for the following 4 
reasons (1) The anistonxMi entails an tm 
desirable additional interference which com- 
plicates the first difficult stage of esophageal 
construction Interference b ah the less 6e 
sirable since the operatic® is performed on a 
level with the very root of the mobilized 
mesentery and at the rak of Introducing 
Infectkw the junction must be made in til* 
In direct provlmify to a huge cellular wouod 
at the entrance to the tunnel- (s) The step 
Is difficult If inch junction b made b) means 
of a repeated operation- (3) The auastornoaia 
ma\ be doubtful and at times, even poorly 
functioning and thus falls short of its purpose 
and hampers the passage of food a loop the 
constructed esophagus. (4) Funlfy the use 
harness of such a junction. Experience with 
dozens ol patients who have for many year* 
taken nourishment through the new esoph- 
agus, thus excluding the stomach has con 
vtoerd me of these facta. W e have observed 
no disturbance in roetaboGrm In hemato- 
poiesb, or In growth or development in 
children 

All these factors have influenced me fn de 
ading on the present operation as the one of 
choice— either the Herzen method but with- 
out. gastroenterostomy id cases in whkh it is 
possible to transplant the intestine sufficiently 
high and the pbarvni allows dura oonriec 
tion or the intestinal esophagus with a cu 
U neons portion added but without gastro- 
enterostomy 


AKASTOUOSIS or TOT lXTESTDCE KITH 

tot nutwy 

The operation Is performed with Ulitm! 
paravertebral anesthesia ol the cervical pfctin. 
From so to 10 cubic centimeters of 1 wr cent 
novocain solution are injected Into the nu 
0/ the transverse procrases of C III 1 e aloe* 
the posterior border of the strmoriodcnuv 
toid musdc at the level of the angle cf the 
lower jaw It b a! wavs easr to orient craved 
by means of the needle as to the evict hmy 
itrcrtore The novoaun injection mod I 
supplemented in anest halation of the mo- 
cosa of the pharynx and of the entrance to lie 
esophagus either by painting ait h a s percent 
solution of percainc or by Injecting from j to 
6 minims of thb solution into each MQtrO »Uh 
the head thrown back 

The cutaneous incbion 11 made along the 
anterior edge of the stm>ododamastn*d 
muxdc awa> from the peristaltic and eiJl 
palpable Intestine The cervical part of the 
esophagus Is exposed m the usual manner 
\x after the omohyoid muscle b dissected 
with care to avoid the main vessels meduiir 
and not to disturb the ceDuiar tissue itmr 
lug it 

The upper thvrosd artery almost slwajs 
must be divided In roost cases the loacr 
tbvroid arter) must also be B gated and sec 
tinned In order to obtain free access to the 
esophagus. Alter careful hemostasb tbe esoph- 
agus is caul) separated from the friable 
pcevertebral cellular tissue and when the In- 
testine is mobilised from the upper end of the 
subcutaneous tunnel the suastomob can 
be made 

Tbe latter ma\ be performed in three dlf 
ferrot war* ( ) side to-side (1) eod-to-ddf 
or (3) the end of tbe disserted esophagus rail 
be joined to the side of the intestine He have 
tried all three map and ha t discarded two 
of them Vnastomosa of the end d the ia 
testioe into the side f tbe esophagus is not 
difficult to perform by cutting off the m 
vaginal ed end of the intestine In this pro- 
cedure however the size of the opening b 
limited b) the transverse ffimeraoom of the 
intestine. It is dear that in the side to-vde 
anastoraosb the opening can be made coo 
dderabJy alder than the tram rrse diameter 
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oi the intestine The idea of an amstomosN 
of (he directed esophagus into the side or 
obliquelx into tin intestine «ceni(d to linxc 
possibilities If the long prounni end of the 
e<ophagus could he drtv n forxx ird Mifiuu nth , 
the junction itself could tie nnde after the 
manner of a \\ itzel gastric listula 

Vs prcaaonsh stated \\e ha\e lotalh ahan 
donee! both tvpes of terminolate ral anasto 
mo'is, basing our decision on the following 
facts In order to attach the proximal end to 
the intestine the esophagus its t ]f must be rut 
across First, this not as simple as it stuns, 
and second it gius nse to Hnnus apprehen 
sion with regard to the distal end If in the 
latter there should exist an\ filiform iistular 
passage downward hermetic sutunng of the 
di'tal end despite technical difficulties max 
be performed in the Iiojk that the mucous 
secretion in the stump wall drain through the 
fistular pas?agc into the stomach If, how 
exer, obstruction of the esophagus is coin 
plcte, closure of the distal end would create 
an enclosed caxatx and there xxould be the dan 
ger of an cmpxemn xxith possible mixture into 
the mediastinum or pleura There remains 
onlx the method of attaching the distal end of 
the esophagus to the lower angle of the wound 
This step of course, would graxelx disturb 
asepsis and would introduce additional risk in 
the postoperatixe course Should exerx thing 
proceed smoothlx and the blind retrosternal 
end of the esophagus not proxc to be too long 
or spacious, there is still the possibihlx of at 
tempting later to eliminate this fistula bx 
doing awax, in sacral stages, xxath the mu- 
cous membrane lieginning xxith the bottom 
of the sac 

It is readilj apparent 'that transplantation 
of the end of the dissccfcd esophagus is not 
onlx a task inxolxang difficultx and risk, but 
the method has an important constructs c 
drawback Of 2 cases, 1 ended in late failure 
and the other in disaster 

CASE REPORTS 

A girl, aged 14 xcars, x as admitted to our clinic 
®*ter numerous unsuccessful attempts had been made 
to construct an antethoracic esophagus She had 
men fed through a gastrostomx' for a number of 
iears and when admitted had a countless number of 
scars on the breast, abdomen, and neck On the 


tharax a Hirclur •-kin tube 1ml narrowed in places 
so that it lnrdlx admitted n fine bougie, in other 
places it had fallen to pieces, hax ing gaps from 2 to 4 
centimeters each in breadth The entire cut menus 
plastic tube had to he done awax with, the scars 
ixri'id, and the skin returned to the original sites 
\ftir n 1 weels mtirxal the intestini was drawn 
from tht ibdonnn onto the nick 1 lie end of the 
intistinc rt ached to (he mastoid process where it 
was attached to the skin undir a star shaped scar, 
marking thi point of a fornur and now compliteb 
overgrown csophagostomx 

\ week later tin s t cond stage of the o|ieration w as 
performed 1 he proximal end of the esophagus was 
freed from the profuse scars as far as was possible, 
so as to implant tht esophageal end with sufficient 
ease into tile intestine, there h\ prompth terminat- 
ing the constriction 

Complete sucetss x as acluexeel, and the girl was 
soon afterward tmisfe rreel to another sere ice for 
studies on eligc stion anti metabolism I-ntcr food was 
gixen bx mouth to preserxe the gastrnstomic listula 
for some months to come (1 ig 1 1) 

She returned 1 xear later with almost comjilete 
obstruction of the new esophagus where it joined the 
intestine It appiared that as swallowing graeluallx 
grew more ami more elillicult, she resorted with 
greater frequence to her customarx manner of feeel 
mg namelx , mastirating her food in the mouth and 
then spitting it out into tliL funnel inserted in the 
gastric tube 

\t operation the junction was found surrounded 
lie itunu rous scars I lie anastomosis was separated 
and it x as founel that the cahlxr e'f the opening had 
remained 1 to 1 5 centimeters m diameter Insteael 
of enlarging the existing junction it seemeel best to 
make two elcfinitixc stomas, in the intestine anel the 
esophagus respectixelx , both large in eliameter A 
month later the stomas were cox creel xxith a cutanc 
mis flap, and the patient left the clinic perfectlx able 
to s\ alloxx anx find of food and xxith the gastric 
list ula forex tr closed 

\ box, ageel S xears, who had been taking food 
through a gastric tube for 5 xcars, was so emaciated 
that for 0 weeks he had to he feel with cod lixer oil 
anel xitamms lie xxithstooel well transjdantation of 
the intestine onto the neck uneicr spinal anesthesia 
In the second stage the fretful child xxould not allow 
the anastomosis to be performed under regional 
anesthesia nlonc, and so in addition to the cervical 
block he was gixen light ether narcosis The intes 
tine on the neck was in excellent condition, and wc 
succeeded in segregating the ccrxical part of the 
esophagus w ilhout hemorrhage Intending to attach 
the proximal end into the intestine xxc cut across it 
between two crushing clamps The upper part was 
anastomized succcssfullx with the intestine, and it 
was decided to attach the distal part to the lower 
angle of the xxound To achicx'c this, it was necessary 
to pull, with a piece of gauze, cnergcticallj at the 
clamp to free the esophagus from the surrounding 
cellular tissue, with a view to drawing out the csoph 
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sufiicitnth I wtore h Uboat rrmorfa* tie 
cm bin* cturrp foe some da u \od iere d rm* 
tir»e manrj^itatjooi vxitxl, ittipadtjaslj- rrK-mWnjt 

pirsticc of sir In becsthSn*, beard Tie sowtxj 
•eeroed to be corning from «nrlcT tie cUrknta 
regioei, aid tmToedlateiy ruptarr of tie pietua 
suspected. It dafiproo> t draw out tie escpb- 
ges toy f rtier and \ rt tie mobilised portion 
might do* suffice for ttacbxoent t be made wdthowt 
rrtTKA in* tie rfarap. Tbe attadunent of tie eaopi 
*ra to tie anjle a ( tie oood u floorotlj per 
formed bat It ai not p o u ib lc to foTrf pfjcirf 
drain t tie m trance Into tbo taediaetl m. 

On tie »d da the tempera tore nx prrdraUtelj 
br rrmfDj rracbinf 40 decrees C Tie illd coo 
d tkm a* shjmfn* there a» rapid breathing and 
lome cjirvrd. He died on tie jth day Nec r ua copj 
located a pendent emp\ema of the ri*bt piertra 
cawed by a «isjht rapt are t tie point ben It 
cio*rfv ttacbed t tie e-opbajui t tic dt of a 
Complete! V bup**csbie tnetura. 

Had ude to-sidc tnetead of tie temunolateral 
rurtomor* been chowo the anaitomrei monk) 
have been performed Ub prater ea>e od t modi 
unafler rkL 

Terra In oUleni anastomosis erf the Intestine 
with the esophagu* I* rawer to perform because 
there is no need to dissect tbe esophagus trans- 
verse!) W c ha nt used this procedure on two 
occasions when there was a surplus of intes- 
tine in the subcutaneous tunnel on the neck 
Not ool\ fa tbe size of the junction in such 
cases Gmltrd to the transverse dimensions of 
the intestine but tbe actual direction of the 
attached intestine perpendicular to the length 
of the esophagus and to the normal flow of 
food creates conditions icarcety fa von hie to 
the passage of swallowed food from the esoph 
agu* into the intestine It is obvious tnat 
the food eaten will pass first almost whoii) 
along the esophagus as far as the stricture and 
it is onh after the blind sac is overfilled that 
it begins to evacuate its contents into 
intestine 

There aim to be no wa\ of avoiding such 
a cootingcncN in the side to-stde anastomosis 
However such an anastoenoifa can be made 
larger than if the terminal method It used and 
also tbe attached intestine wfD come to be 
parallel to the esophagus along the whole 
length of the ana tornous. In am case coorC 
tions for evacuation will be much more favor 
able 

Nevertheless tbe falling of tbe swallowed 
food into tbe blind end of the esophagus is 


total I) unavoidable a fact which pret rwrt 
two questions (1) to what ret rot da 5 t>e 
phenomenon disturb the new esophagus, tad 
(j) fa it possible to remove this Wind iv l-r 
ani special means 7 

The first question can be answered from 
personal experience Never oocc bare tbew 
Wind sacs caused our patients any partic ular 
annoyance* despite the fact Uut in wane caws 
the sacs were quite large as rru\ be seen 1 >t 
the x ra> pictures (Figs. 15 16 17 18) 

The explanation ma\ be that these Wind 
sacs can be rewarded In no wav as pathological 
diverticula of the esophagus with destrmed 
muscular wall and progressive hernial pro- 
tuberance of tbe mucoos sac. \bove the 
strictures In most cases our patients hare an 
esophagus that is not only sound but that 
even has a somewhat thickened muscular wall 
due to hvpertrophx 

It mt) be that such hypertrophy may 
partly persist even after evacuation of con- 
tents of the esophagus into tbe intestine In so 
far as tbe blind sac fa compelled uulntcmq* 
eefly to fret itself In the cruet at loo upward 0/ 
food masse* that hare pawed into It toward 
the opening of tbe anastomosis. Our ofcscna 
tions over a number of year* lewd to tbe 
conclusion that these bUral sac* show no tend- 
ency to extend cither in length or tn dfatn 
tier nor hare we ever observed ulceration 
caused by retention of for*] 

As to the second question— the pre-dbfirtr 
of eliminating the blind esophageal mc below 
the anastomreJ — our argument* are purelr 
theoretical, since neither with curettes dot 
electrolysis have we m lured to perform 
dem actuation In our patients. Tbe same ap- 
plies to the burning of tbe mucoos membrane 
with chemicals, such as chromic or carWic 
add through the esophagoscopc The bum 
l g would seem t be practicable and if it fa 
begun from tbe bottom of tbe Wind sac and 
fa carried out In levers I stages, a complete 
obCteration might be attained Tbe procc 
dare requires experimental coohraatloo In 
order to determine the requisite ermerntratkia 
of the caustic solutions and to determine bow 
extensive an area can be burned *t each sue 
ces* e step \\ e have *0 far never had oeta 
jioc for ruth subsequent manipulations as tbe 



Fig 17 


Fig 18 


Figs 15, 16, 17, and 18 Blind sacs in esophaguscs 


strictures were never below the arch of the 
aorta and the remaining blind sacs were con- 
sequently not overlarge Should need arise, 
efforts might be made to achieve obhteration 
of the esophageal sac even after construction 
of the intestinal esophagus Introduction of 
1 1 m CS °P^ a g°s c 0P e s ^ ou ^ not be particularly 
difficult as we have twice had occasion to dis- 
cover in other patients in extracting large 
plum stones that had caused choking 

CONSTRUCTION OF PHARYNGEAL STOMA 

Construction of the pharyngeal stoma is 
one of the most difficult tasks in the recon- 
struction of the esophagus We have to deal 
with cases in which it seems impossible to 
Blake a direct junction of the pharynx with 
ie drawn-up intestine, and in which the high 
e 'el of the stricture make the possibility of 
uuding a new esophagus questionable Be- 
sides complete obliteration of the esophagus, 
ic patients have had severe burns of the 


laryngeal orifice and were in danger every 
moment of dying of asphyxia 

In 4 cases when the patients were admitted 
to the hospital they had already had a 
tracheotomy Moreover, in 2 other of our 
patients the question of an urgent tracheotomy 
arose during the construction of the esophagus 
One patient had been on the point of being 
placed on the operating table for tracheotomy 
6 times during the period when the unfor- 
tunate girl was being fed through a jejunos- 
tomy After consultation with an eminent 
laryngologist it was declared that there was 
no hope of restoring breathing otherwise than 
by means of tracheotomy Even less were the 
chances of building a definitive pharvngeal 
stoma as the pharynx had become merely a 
short narrow' funnel inside of which the epi- 
glottis was bound by solid scars along almost 
the entire surface of the posterior wrnll 
Despite the unfortunate conditions it was 
decided to operate Cervical anesthesia was 
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IT*, g Patfoptrmtn pfcotqpapfc of patient la r»cri- 
Irnt toLhk after »r\ err barn of tba and pbaijvg. 

used and the esophagus *u found to be i 
•olid abaft The Utml •rail of the pharynx 
tu intact and showed elasticity both above 
and below the hvoid boor SubperknteaJK 
the entire left half of thl» bone was removed 
and the lateral pharyngeal wall could then be 
isolated The pharynx was opened and with 
sensors the inaxiou was continued downward 
as far as the stricture and upward almost up 
to the root of the tongue Toe mucous mem 
borne and entrance of the larynx were prompt 
1) painted with a to per crot solution of 
cocaine We immediately succeeded in at 
lathing the anterior edge of tbe lnd*oo to the 
skin by means of several sutures. Tbe pos- 
terior edge however could not be drawn out 
because of tbe adherent epiglottis. With a 
scalpel the epiglottis was separated from the 
mia of scar tissue and we were able to draw 
out and suture tbe freed lateral posterior wall 
of tbe pharvn to the posterior edge of tbe 
skin incision The pbarvngoatomy was fairh 
extensive but out of tills Urge opening tbe 
epiglottis protruded in s transverse direction 
to at least a half of its length It was feared 
that verv sooo grace mechanical disturbances 
in breathing might ensue that the * bib tv to 
speak would be great l\ hampered and that 
even tbe new esophagus itself would prove t 
be worthies! because food swallowed, espe 


CrtUs liquids might find its way bio the 
respiratory tract. All these fears fortnaatetr 
failed to materialkr The postoperative paid 
was smooth and the patient immediately hr 
gan to breath quite freely In 1 dan the 
epiglottis protruded less from the pfurntgal 
stcana and began to assume a more oMWpie 
position a week later it had become entlrvl 
concealed in the depths of tbe stoma sod hr 
vert i call \ The intestinal esophagus *a» i 
real success do trouble was xperfcncrd wttlv 
the V-ofce and food did not enter tbe re-[ 4 n 
torv tract. 

Another patient who also had a stneture 
high iu the pharynx and scar tlooe airui 
stricture of the laryngeal onfice without anv 
ostensible reason began to suffer periodically 
from asphyxia. Tbe question of perforean 
a tracheotomy of urgency had repeat edb 
arisen but the patient refused to undergo this 
operation. The choking paroxysms occurred 
at in t errata of several days and p**<rd snth- 
out help within a period of s or 3 boon. Ha 
general condition was so much improved b\ 
feeding through a ga trie fistula, and die 
began to gain so much in aright that it sw 
deemed advisable no longer to delay the trans- 
plantation of tbe intestine lest additional dll 
faculties should arac when the work 00 the 
fattened mesenten seas begun. Tbe Intestine 
was drawn high up cm tbe neck the open! wo 
being admiiabK borne by the patient but the 
attacks 0/ asphyxia recurred She was then 
transferred to a special otolaryngeal cEmc 
with tbe request to undertake treatment cf 
larvnx. She remained there for over • month 
and was sent back. \ reconstruction cprra 
tkm at the entrance of tbe larynx was thought 
fcr\ specialists to be impossible and the patient 
repeated I \ refused to submit to tracbeotomv 
One morning she was found dead in her Ixd 
she bad been asphyxiated during one of her 
attacks. 

In another patient a burn of the pharynx 
prrdoded every hope of making a storoa foe 
the reconstruction of tbe guild and at tbe 
same tune the narrowing of tbe or! Urr of tbe 
larvnx bv scars was so great that removal of 
tbe tracheotomy tube was out 0/ question 
Operation wa begun with the cervi'al stage 
so as to avoid intest nal transplantation 
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Hg 21 Tig 22 

Various stages in patient who finally despite loss of 
most of the pharyngeal muscles could swallow food efficiently and had no diffi 
culty with the reconstructed esophagus 


Figs 20, 21, and 22 


in case of failure of the pharyngeal stoma 
Fortunately, partial success was achieved at 
once in that although the stoma narrowed to 
such an extent that passage through the tube 
could be maintained dnly by means of a per- 
manent rubber drain, on the other hand the 
freeing of the epiglottis of scar tissue produced 
considerable improvement in breathing Im- 
provement continued and at intervals the 
patient began to do without the tracheotomy 
tube By the time the new esophagus was 
constructed, breathing was good enough to 
permit removal of the tube The intestinal 
plastic operation was successful at once How- 
ever, it required 3 additional operations before 
the pharyngeal stoma, finally allowed the pas- 
sage of every kind of food without hindrance 
This patient has remained in the best of health 
and has an excellent artificial esophagus 
(Fig 19) 

These cases illustrate the great difficulties 
encountered in these patients both because 
of the high level of the bum in the pharynx, 
and because the strictures hamper the respira- 
tory tract Moreover, irrespective of the cir- 
cumstance bums situated high in the esoph- 
agus produce conditions most difficult to 
overcome in building a reliable pharyngeal 
stoma which has some assurance against sub- 
sequent narrowing Just as with the purely 
cutaneous method, gastnc stomas also have 
me same tendency to become narrow The 
stoma begins to narrow almost immediately 
and often within 4 or 5 weeks an opening that 
would at first easily allow 2 fingers to be in- 


serted in its mouth, rail have grown over en- 
tirely so that not even the finest probe will 
pass 

By the subperiosteal removal of one-half of 
the hyoid bone, the drawing up and outward 
of the pharyngeal wall is greatly facihtated 
and the tension on the sutures between the 
edges of the mobilized pharynx and the skin 
is considerably lessened It is necessary to 
mobilize to a larger extent the edges of the 
skm, the skin that has been loosened should 
descend freely into the operative wound to 
meet the edges of the mobilized pharynx 
Since these measures were devised we have 
used them in every case 

It should be emphasized that the main part 
of the operation consists in mobilizing the 
remnants of the pharynx To obtain sufficient 
access to it many sacrifices have to be made 
the upper thyroid artery must be ligated, and 
the lingual artery has to be out, the sahvary 
glands, both the subhngual and submaxillary, 
have to be removed, and this involves dissec- 
tion of the external maxillary artery But 
these sacrifices arc not great ones, and neither 
is the dissection of the digastric and stylohyoid 
muscles It is essential that the large mar- 
ginal branch of the facial nerve be spared, and 
they can easdy be spared if care is used The 
hypoglossal, particularly, and lingual nerves 
present greater difficulties 

The extent to which the pharynx is mobi- 
lized should by no means be minimized in the 
hope of attaimng success at a cheaper price 
Should mobilization prove insufficient, then, 
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FV» J. 14, «J*J J. ralx»u»iwTO((»dkmnf«»f t» 
op«otl» »od pwlUxi in drpifn •! ret Uom 

no matter how the edge* of the skin have been 
aeparated In order to approximate t he pharynx, 
the tension of the sutures will came the edges 
of the mucous membrane to wparate and to 
recede inward The procedure will end not 
onh in a marked narrowing of the stoma 
which will demand repeated oj-k rations, but 
as frequentl) happens such a stoma becomes 
comp let eh gr ow n over and the surface of the 
around dows. 

Repeated operations of this nature always 
prove to be far mor e difficult than is the pn 
raary procedure because of the presence of 
vascular scar tissue the difficult! of adminis- 
tering t aesthetic* and the distortion of the 
organs of the Deck making dJtaedioo difficult 
and the danger of Injtirv imminent 

The possibiBt! of mjun to nerve* his al 
ready been mentlooed The lingual artery 
was twice Injured in attempts to duaect it 
free from scar tissue The pro-amitr of Urge 
vessels, especially the Jugular rein prevented 
the damping of the Weeding vessel too tight!) 


while the degree of hemorrhage suggested h- 
jun of a larger vt^vd. In one case It voi 
necessary to tamponade the sound and « c 
were not able to make an opening into the 
pharvugeal cavil! \notber patient had a 
excellent intestinal stoma high oo the n«h, 
and after great difficult! an opening was made 
Into the oral cavil! \\ e were onabJe to rtk 
upon the powdbfiit! of roolaHtmg both edgu 
« the coocealed pfiarynx so wc were content 
toattachoal) the forward edge to the loo-ewd 
cutaneous flap Through the opening thm 
obtained a piece of a robber ga«tnc tube »a 
introduced passed B<Jewa\s Dear the root U 
the tongue and drawn outward from the 
mouth. Both ends of the drain were joined 
together thus forming a rubber ring threaded 
through the mouth onto the neck. The pa 
tient stotatlh endured the discomfort for a 
fortnight until the wound had grannlated and 
partly epitheliard B> means of a set of short 
wooden cone-ihaped dilators to replace the 
rubber drains within a few days the tHtula 
had been enlarged to great d' mend am. Each 
time after maximum distention was reached 
the patient herself penonahv controlling the 
pressure of tbe dilators by the Rn«atk« of 

r K the dilator was fastened around the brad 
a game string and was left In place ioc 
several days without being remo rel A month 
latCT patient could bear a dilator of from 3 to 
3 5 centimeters in diameter (flg* w 11 }>). 
Yn enormrais opening through which the root 
of the tongue could be seen was thus pro- 
duced Then callous scars beneath the re 
taneous edges of this opening were removed 
and the wsdeli moWBrrd edges of the skin and 
mucous membrane of the mouth were drawn 
up without tension In four stages at Inter 
vals of a fortnight the callous scars around 
tbe edges were Mated completely and the 
Dsotnlixrd skin was sutured securely t the 
mucous membrane of tbe mouth an 1 remnants 
of the pharynx. 

It is interesting to note that this patient 
like a number of other patients who had prsc 
ticalh no pharyngeal muvdet remaining 
swafkrwrd her food ffidoatli and had do 
difficulty whatsoever io ud g tbe artibcial 
esophagus. YU food bquid as well as solid 
passed rhythmical]! from the mouth due t 
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Figs 26, 27, 28, nnd 29 Vanous step3 in the use of two lateral Haps drawn together diagonally to 
correct the defect in the neck 


the action of the muscles of cheeks and 
tongue 

ANASTOMOSIS OF THE PHARXNGEAL AND 
THE INTESTINAL STOMAS 

It is sometimes possible to make a partial 
anastomosis of the pharyngeal and intestinal 
openings as early as the second stage, that is 
while the actual pharyngeal stoma is being 
shaped Sometimes it happens that the segre- 
gated remnant of the esophagus does not suf- 
fice for complete anastomosis with the seg- 
ment of intestine now lying in the subcu- 
taneous tunnel 

But usually there are sufficient segments of 
the esophageal wall or pharynx to make an 
efficient anastomosis between the lateral edge 
of the opened esophagus and the medial bor- 
der of the opening m the intestine Therefore, 
we content ourselves with anastomosis of 
these two organs by one layer of sutures and 


attach the free edges to the edges of the skin 
As a result the two openings come to adhere, 
ljing in the depths of an excellent general 
neck stoma It is thus possible to close the 
esophagus by means of a small oval or round 
flap so that the site of the anastomosis is cov- 
ered by shifting on to it the two lateral oval 
flaps (Figs 23, 24, 25) 

When the stricture is located high in the 
neck and unavoidable dilatations and plastic 
correction operations on the pharyngeal open- 
ing are in prospect, the intestinal stoma 
should be formed at some distance to preserve 
space for any necessary operative corrections 
of the pharyngeal stoma In such cases the 
stoma will be divided bv a cutaneous belt 1 5 
to 2 centimeters wide In the plastic closure 
the cutaneous form will not be round, but 
oval, along the line of the neck 

It is always easv to conceal the defect on 
the neck by drawing together the widely sep- 



Flo J*. J4 r«‘-KT,t« »Jtn finiic oprrm 

tua rtk t» U rril fti[W drw» datam*Jlj tofrtbo I 
conrct iWrrt n n«k 

•rated skin edge*. There la alwayi sufficient 
skin on the neck for this purpose This step 
however should not be ondertaken because 
the line of the sunken wtum doling im the 
Inner wall of the new esophagus cowdde* in 
it* entire length with the line of suture* which 
draw together the outer edges of the skin. An 
inner nature ma> essih wear through or 
neenms max occur In • small section of the 
•kin that «a» separated for the linking and 
suturing of the two stomas In *o far a* thi* 
point coincide* with the unhealed Ene of 
tuture* oo the exterior lkin, a straight open 


Flf jj ralleat u «Wm pcdjclr ftjp Ira* li« 

»r*3 it iliTbr d lo d am ikt drfret In tW *«i Ui»w 
uiUxsak 

fistula roa) form which shows absolutely no 
tendency to heal. This fistula will »**ome 
shape and narrow lown bat will not heal and 
will hare to be doted b> opera tire measure*. 
Toa nid thn unpleasant eon! ngeocy we hare 
made It a rule to use tao lateral flap* drawn 
together diagonal!} \fter the*e are sutured 
together the inner *onlen suture* are from! 
oril) In a single place bv the line of outer 
suture*. Thi* give* a much greater guarantee 
of surer** (Tig*. 1 6, 37 jS 10) but ft demands 
the observance of two conditions. Pint, the 
free edges of both flaps must not be sutured 
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Fig 36 




Figs 36 to 40 Steps in the procedure o£ closing the lower end of cutaneous tube 



to anything However tempting it might 
seem to close the defects formed in the places 
of the flaps, such a procedure is admissible 
only provided the mobilized new sectors of the 
sun be attached to fascia, to muscles, and not 
0 the displaced oval flaps These oval flaps 
must lie in position without bemg stretched 
in *"00 slightest degree with their own weight 
resting on the surface they are covering 
econd, since under these conditions the flaps 
'cry rapidly grow mto the new soil through- 
out their entire surface, there arises the same 
anger as is seen in the linear coincidence of 
c ln j er| or and extenor sutures, namely the 
partial necrosis or the cutting through of the 
ln cnor sutures will lead to the flaps peeling 
a " a > and to the formation of a straight open 


fistula To avoid such a contingency, a fine 
rubber drain should be placed beneath the 
base of each flap, the ends of these drams 
should be just short of the line of the intenor 
sutures, and their outer ends should be fas- 
tened to the skin These drams must be kept 
in place for 7 to 10 days (Figs 30, 31, 32, 33, 
34 ) 

CONSTRUCTION OF A CUTANEOUS SUPPLEMENT 
FOR THE COMBINED METHOD OF ESOPHAGO- 
PLASTY 

H the intestine has not been drawn up to 
the level of the pharyngeal stoma, or if it has 
proved necessary to resect the intestine be- 
cause of partial necrosis of its end, the upper 
portion of the esophagus must be constructed 
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frwn ikln. Two mrt hod* arc potable depend 
Ing upon the length of tbe remaining gip 
(i) when the Intestine Is drawn up beyond the 
cUvide or U nearK on a level with It or (*) 
when the Intestine reaches only to the mam- 
milkrt line of fall* even below It 

In the first instance an intestinal stoma 
must first be shaped b\ suturing the end of 
the opened Intestine into a transverse oval 
incision of the skin n less than 3 to 5 centi 
meters wide Vfter an interval of at least i 
wetks or* ma\ start ckmng tbe lower cod of 
the cutaneous tube stretching it bevood the 
pharyngeal stoma but leaving the upper end 
open graduaJh narrowing down tbe sire of 
the cutaneous tube above the level of tbe 
pharyngeal stoma in s ch a wa\ as to make 
tbe opening of the upper open end f the 
cutaneous tube from to 1 centimeters wide 
(Figs. 36 to 40) 

By dosing the lower end of tbe aitaoerwis 
tube a certain degree of ruk of infecting it is 
Incurred dosing the upper end doubles the 
mk. Leaving the upper end open is sufficient 
insurance against am trouble connected with 
twisting -In the cutaneous welt edging the up- 
per semi circumference of tbe pharvngea] stoma 
1/ we try simultaneously to dose tbe latter 

In the second type it with a very long 
cutaneous tube n thing should be raked even 


at tbe lower end Bircher s procedure should 
be followed from the intestinal stoma upward 
onto the neck, passing show tbe phary ugcsl 
stoma but both ends of tbe cutaneous tulr 
must remain open Tbe upper end should be 
doted uy at the last moment and the lower 
end of the cutaneous tube rau t be joined with 
the intestinal stoma In ecactly the came man 
ner as is an oval Sap. 

JLTStTLTS 

Si patients operated upon b\ the Blrcbr? 
method (cutaneous esophagus) have had good 
functional results. One patient died in an 
interval between the operatise procedure*. lo 



fatal!) later on 

b Ttren patients haw had a direct ana*to- 
mous made between the pfaarvnx and the 
intestinal transplant Eleven cases terminated 
favorabh One 8 rear old child died during 
the operation and in 4 cases there were 
various degrees of failure 

FUtv-eight patients haw been operated 
upon bn combined methods with 1 dcStb* 
during tbe course 0/ tbe procedures. 

There haw been failures demanding alters 
tions and ■uheeruent corrections tbe repeated 
and at times etna uiting pla lie opera t *1* on 
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the pharyngeal stoma have already been men- 
tioned It was often necessary to trim the 
edges of the intestinal stoma On 5 or 6 oc- 
casions open fistulas were formed m the cu- 
taneous tube but all were successfully closed 
with a Filatov’s pedicle graft 
The fate of the transplanted intestine is of 
much greater interest In 1 case there w as a 
failure in a one stage total esophagoplasty due 
to an infection of the tunnel In 3 cases the 
reverse situation existed, 1 e there was infec- 
tion of the tunnel due to partial necrosis of 
the intestine In 2 cases of this tj pe, during 
an uneventful postoperative period with ex- 
cellent peristalsis along the whole transplanted 
intestine, on the sth to 7th day there appeared 
a well marked and sharply limited discolora- 
tion of the skin along the upper end of the 
tunnel The temperature did not rise and the 
patient’s general condition remained excel- 
lent The flush increased in intensity, the skin 
in that sector became glossv, and incisions 
had to be made An apparent necrosis of the 
end of the intestine was taking place The 
intestine was resected and the end was sutured 
to the skin of the chest The operation had to 
be finished after a long interval with the aid 
of a cutaneous supplement corresponding in 


length to the necrosed intestine In the third 
case of necrosis in a transplanted intestine, 
redness appeared on the 12th day after the 
operation without a rise of temperature Only 
the day before excellent subcutaneous peri- 
stalsis of the intestine had been observed 
Unfortunately, 111 this case the necrosis of the 
intestine took place along a considerable por- 
tion of its length, and it had to be removed to 
a level immediately above the xiphoid 

Without doubt in all 3 cases secondary dis- 
turbances of the blood circulation developed 
but somewhat late, as the result of stasis and 
gradual thrombosis of the veins in the ter- 
minal arcades To foresee and foretell this is, 
m my opinion, impossible, however, such a 
contingency is of rare occurrence These 3 
cases of partial necrosis of the transplanted 
intestine occurred in a total of 73 cases 

Editor’s Note In July, 1943, Dr Yudin had completed 
88 artificial esophaguscs, of these 21 were total intesUnal 
csophagoplasties The direct operative mortality was 2 
out of 88 completed cases 

On July 16, members of the Anglo-Amencan Surgical 
Mission witnessed completion of the second stage of the 
operation in Case S9, 1 e the direct anastomosis of the 
intestine with the pharynx and the first stage in Cases 
90, 91, and 92, in all of which the intestine was isolated, 
transplanted beneath the skin of the thoracic wall, and 
anchored high in the neck 



CORTICAL MDNE\ TUMOR — AN AL\ SIS OF 100 
CONSECUTIVE CASES 
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M alignant parenchymal neo- 
plasms o f tbc kidney offer the 
least favorable prognosis among 
the tumors of toe urinary tract 
It i» the corunaai that surgery U the onh 
hope of cure and no other trwthod of treat 
mrnt has been found as ret by whkh tlar fm 
mediate or remote results could be Improved 
materials 

The progood* in each case it dicectl) de 
pendent upon the degree of malignancy of the 
growth and open an earh diagnosis. Un/or 
innately lack of characteristic symptoms dor 
ing the early stage* of the disease prevents 
earl) recognition of the lesion in a great nura 
ber of cases. Man) pabents are teen late in 
the disease and complete removal of the tu- 
mor U impossible because the tumor has 
spread beyond the kidney or distant metas- 
tases haw developed However even In pa 
tlents with operable or apparent!) earl) ie 
non*, the erid results are not encouraging 
since local recurrences or metastatic spread 
mi) occur a few months or many yean fol 
lowing nephrectomy Furthermore the prog 
novs is made worse by the comnaraUveh' high 
postoperative mortal! t\ rate which according 
to a review of published statistics by MatM is 
as high as 19 peT cent 

It U obnous, therefore that the majont) of 
the reports dealing with the ultimate results 
arromphshed in tbc treatment of parenchymal 
kidney tumor* presents a gloomy picture. 
Snuth and \ mmg m a recent anal Nils erf 97 
consecutive cases of malignant kkloev tumors 
found that ‘'most of the patients "died of local 
recurrences ot metastaae* within 5 years after 
admission Thoae patients who survived the 
5 year period died of the disease a few years 
Uter Tbe 5 vear survival rate as reported to 
other authors (Austin, Mwthf Dougherty) 
varies between 1 5 and 33 per cent of the cases 

r»a cW Vtw t»rt Hzl* iMbtaU Ur It* Stair* Villi*! 


with operable tumor*. The most eftcocriricc 
resolts have been published b) tbe Mayo 
CEnlc (Braasch Judd, rnestley) The tUe*< 
report from this dink (Priestley) b based 
upon 641 patients with vinous types of Idd 
ney tumors. Nephrectomy was carried out la 
568 cases (83 s ( 0 ) and in tbe retnaioing 74 
case* an exploratory operation revealed in in 
operable kd on Ol the 368 patients who un- 
derwent nephrectomy 395 had cortical eyl 
thdlal tumors. Torty-seven and seven-tenths 
per cent of them survived 3 years 38.4 per 
cent 5 years, and rj 3 per cent 10 rears or 
more No other cCnic has been able to tc 
comphsh approximately as favorable results 
but It may be assumed that tbe percentage 0/ 
operable pn tlents admitted to tbe Mavo CErnc 
is higher than would be encountered at other 
cQnia. In contrast, tbe percentage of oprr 
able cases can be expected to be particularly 
low in cancer clinics, because patients are ire 
qoentlv referred to these Institutions with fir 
advanced or recurrent disease ThJi state 
ment is borne out by the following figures 
Dunng tbe past jo years 100 patients wftfa 
malignant cortical tumors of tbe kxlne) were 
admitted to tbe urological service of the New 
\ ork State Institute for the Study of M*Bg 
nant Disease* Metastase* ot evidence <rf 
local recurrence at tbe time of adtnfWoo wire 
demonstrable In 53 of the*e caw* ij of them 
underwent nephrectomy or exploratory opera 
tioo elsewhere prior to admits! on. T enty 
four other patients were unsuitable foe wr 
gery because tbe> hail fixed and extensive 
tumor masse* Of the remaining 17 patients 
1 1 were referred for postoperative irraitiatioo 
9 had moderately advanced txit still operable 
levona, and only 3 patients were seen in tbe 
earl) stages of tie disease These figure* cco 
trait sharply with those presented bv Priest 
ie) Only 17 per cent of our series had a chance 
to be relieved a compared to 83 5 per cent 
of the patients admitted to the Miyo CCnic 


S®4 
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It is obvious, therefore, that an analysis of 
our results presents a gloomy picture It is 
not so much the object of this study to report 
end-results, rather it is intended to analyze 
our matenal as to history, symptoms, and 
clinical course 

seVand age 

\mong our senes of ioo patients there were 
65 males and 35 females The more common 
occurrence of adult cell type parenchymal kid- 
nej tumors in males as Observed in our senes 
of patients is analogous with the sex incidence 
given in other statistics (Israel, Hale and 
Burhland, Smith and Young, Pnestley, etc ) 
The age of our patients vaned from 17 to 75 
jears with 89 between 40 and 69 vears (86 
per cent between 40 and 70 years— Israel) 

SITUATION AND PATHOLOGY 

Sixty -one of the tumors originated in the 
nght kidney and only 39 in the left kidney 
Preponderant occurrence of kidney tumors in 
the nght side has been found also by Hale and 
Burhland who reported that 32, or 59 3 per 
cent of 54 patients with kidney tumors w ere 
situated m the right side as compared to 22, or 
4 ° 7 per cent, in the left side Analogous 
statements were made by Israel and Kuester 
However, these figures are not in agreement 
with Young’s observations In a senes of 41 
patients m w hom the side involved was re- 
corded, Young found that the tumor ongi- 
nated in the left kidney in 22 cases and in the 
n ght kidney in 19 cases 
The high percentage of patients with in- 
operable or metastasizing tumors m our senes 
of cases accounts for the fact that sections for 
microscopic examination were available in 
oolv 45 cases The sections were studied m 
co-operation with our pathological depart- 
ment and the following types of tumors w r ere 
'dentified hypernephroma, 16, papillary ade- 
nocarcinoma, 24, carcinoma, 4, sarcoma, 1 
n the remaining 55 patients the diagnosis of 
kidney tumor was based on the patient’s his- 
tory and on vanous findings such as palpable 
tumor masses and complete urological exami- 
nation including retrograde pyelograms 
It is of interest that 4 of our 100 patients 
s owe( I evidence of double primary malignant 
neoplasm One patient had been treated 
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previously for adenocarcinoma of the fundus 
uteri, another patient had an epithelioma of 
the larynx coincident wnth a papillary adeno- 
carcinoma of the kidnej , a third patient had a 
carcinoma of the breast in addition to a hyper- 
nephroma, and the fourth patient had a papil- 
lary adenocarcinoma of the kidney parenchx - 
ma associated with a papillary carcinoma of 
the kidney pelvis of the same kidney which 
had metastasized to the bladder 
Although isolated reports on the occurrence 
of cancers originating simultaneously in a kid- 
ney and in another organ or in the same kid- 
ney have been reported in the literature (Wei- 
sel, Math6, et al ), it appears probable that 
multiple primary malignant neoplasms in 
cases of kidney tumors are of more frequent 
occurrence than common!} believed Hale 
and Burhland, who based their studies on 54 
postmortem examinations of patients with 
cortical kidney tumors discovered two sepa- 
rate primary malignant neoplasms m 9 in- 
stances While such a high occurrence may be 
incidental, it can be assumed that the number 
of such cases will increase with further prog- 
ress in diagnosis and treatment, because mam 
patients, who are being apparently cured from 
one tumor may live long enough to dexelop 
another primary tumor in a different organ 

SYMPTOMS 


It has been well impressed on the medical 
profession that pam, hematuna, and tumor 
are the cardinal symptoms of a renal tumor 
It must be kept in mind, howeier, that thi- 
classic triad of symptoms is encountered as a 
rule m far advanced cases onh The vresr- 
of pam, hematuna, and tumor assured "the 
diagnosis of kidney tumor before the dav - 
pyelographic studies, but, since it rep-esents a 
late manifestation of the disease, it=v utiY 
valued rather as a prognostic, than a.- a bC 
nostic sign Pam, hematuna, and t utrf~ S ~ 
present m 31 of our 100 patients All * r t t Y ere 
had far advanced and inoperable I^ic 
experience is in agreement with ? J ' Ius 
by Smith and Young who found 
19 patients, in whom the triad of ^ ttleir 
was present, were inoperable J s - VTn ptoms 
An analysis of the histones obta.' eA - 
senes of 100 patients revealed that fi ^ ° Ur 
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alooc (r< nn) or In combi mi boo with pain 
(6 cwws) or tumor and rain { 31 cavs) wu 
present In 53 pabcnta. The mart fsvwsbJe 
prognosis aj to possibility of cure was otTered 
U) the group 0/ ij patients with palnirs* be 
maturia ool\ Pain (6 cases) or tumor (10 
rases) or both (5 case*) without hematuria 
were prrsrm tin ji patten la. The remaining 37 
patient* had no symptoms referable to geni- 
tourinary tract prior to time of admission 
In the latter group of 37 rases there wai 
r patient In whom the presence of a Udoev 
tumor was disco %vred InadentaJh at autop*> 
following death at a result of earn noma of the 
larynx. In the remaining 36 patients the to 
mor was found when routine pjrlogrami were 
made while searching for a primary neoplasm. 
Seventeen 0/ these 26 patient* bad pain from 
metsrtaiet to bones or various organs, j pa 
tlents complained of intermittent vague pain 
in the abdomen and 7 patient* had no other 
symptoms but mahix and W*» of weight It 
has bem rtated b) Smith and \ oung that pa 
tients with weaknm and lot* of weight as the 
initial manifestations of the disease have al 
most always far advanced and often metas- 
tatic lesions when first seen Our experiences 
have been analogous. AD of oar 7 patients of 
this group had Inoperable lesions and died of 
the disease within 1 year after admission 
The duration of symptoms In 00 of our pa 
tients who bad vinous complaints doe to the 
disease varied from week to 35 years. The 
diagnosis was established In 57 cases within 
the first year after the onset of initial symp- 
tom*. In 13 cases the tumor was recognised 
between 1 and 1 yean after onset, in 6 na 
tients between 3 and 3 year*, and in 15 be 
tween 3 and s year*. In the remaining 8 pa 
tients manifestations of the disease had been 
existent from 7 to 8 years In 3 and for 13 14 
15 17 and 35 years In patient each- 
The occurrence of cortical kkbxy tumors of 
unusually long duration has been roentiooed 
bx various authors who based their reports 00 
a large draical material (Israel aod Israel, 
Smith and 1 oung CafaflJ and MeUcov 
Geschickter and Copeland) Recent case re- 



tbew tumors may rdst for many years with- 


out Interfering serioash with the pauuti 
well being The fact that 8 per trot trf out 
patients presented a history of from 7 to jj 
.'Tars duration suggest* that such cava are 
of more frequent occurrence than the Elm 
ture would indicate Although t be long nbt 
ence of these neoplasms cannot be proved it 
may be assumed that the hldonr given hy 
these patients b fairti acrurale (tarhrm and 
Ockcrblad) This view is «upywrteri *l-o tr, 
Cahill and Meficow who pointed out that the 
Initial manifestations of the dbcaw mar fre- 
quently be present even longer than the tin- 
ton, suggest*. 

The occurrence of these cases Indicates that 
there b a certain nurabcT of cortical turner if 
the kidney which In spite of definite htUo- 
logicai evidence of maBgnant oew-growth, 
show very slow progress of the dlvase Thee 
turnon hare little teodrno to perforate the 
Lidnm capsule and a* will be dacuswd Later 
If metutase* develop even the metaiu-e* 
have little tendency to progrrwor. Some of 
these tumor* may not affect the will-being of 
the patients for mam year* because tbn 
exert little toxic effects They may be di vor 
ered Incidental! while they are projrcsMDg 
unnoticed or almost unnoticed In the patient 
or they may be discovered after an acute Inci- 
dent as acute paJn or maul t hemorrhage 
The following case serves as an illustration 
Mrs A. B aged j<? jran kH female c**e 
\ 4S0S as admitted to cm sen Ice 00 its j 
qij Si ta ted that she was convta of tin** 
ma»s m I be left upper bdotoeo for period of JJ 
yean. Tbe tamo bad not Impaired ber tO bor* 
nd be noticed no appreciable In the Ire ef 

Lbe growth u! i months pno t derrick* l 
K« 4 , time she oWrred sodden eaUrgrmetit tf 
tk t »or Tke patient denied nv rmptocn re- 
tenable I tie grnltocriniry tract parties Is d 
hrtaal ria 

She fair!) eD Dourokrd patient bode! o'* 
tool, cut eh iD Palpation ef the bd mo mealed 
slightly moraWe smooth. Huctuau g t mor as 
hsaiccajpKd the entire left bdomen nd erl ended 
dJ beyond I be mid) rte t tbe right side Tb« noe 
contained + albomm and scattered hrt bV«w 
refit. Th patirat hetrtofiohni was <j per cent rfh 
4^400,000 red Uorni adl The hjt Lhwd roo 1 
shorn rd nothing remarkable aside from rorderat 
shift t tbe left C>ttc**cofx esiminatioo reieaWd 
normal Uadder od mdigocanmae rtannatrl 
from tie left kldnei m fair concent ratKW aitbrwf* 
Kots bat delayed Trek-gram were haract rut* 
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r 1 a T’. ,eft ’ ? nd b > above, Tumor remo\ ed in the case 
ol Mrs A B The tumor measured 19 by 12 by 10 centi 
meters m sire and was adherent to the dense kidney 
capsule. 1 


of a large kadnej tumor involving the low er pole and 
P art of the left kidney No distant 
metastases were demonstrable, and removal of the 
^"u otmed out through transpentoneal ap 
vadt? on ,J une 3 . 1943 Since the tumor had in- 
u m , 1 i° nC °° P the sma11 lne s tines, resection of the 
dwrt .,5 ‘ ( nV ° lv ? d " as n eccssar> The patient w as 

stX reclvcn h ° SP ' tal 0 " Ju '> 8 ’ I9 «’ aftcr a 

ce Jhm t Umor rcmovecI measured 19 by 12 by 10 
centimeters in size On section it was found that 

nart' u 1 ’ of the 8 r °" th consisted largely of a 
hv n nA 0 , r 8 anizc< l blood clot which was surrounded 
to f kp ri' 0 a ^ er tumor tissue which was adherent 
kidnev Sidney capsule A small part of normal 
unner y n P , rCn r C ^ m f ') as P rcsent ln the region of the 
s conic P C ° f t . he kldne y (Fig ia and ib) Micro- 
adult roll mmatlon revealed an adenocarcinoma of 
attached A scctlon of the portion of the tumor 

0 ^hc bowel showed invasion of the serosa 


METASTASES 

mi? e i taS c t 1 atlC s P read of the disease was dt 

nsfrable ln <5-, of our 1QO patlents Th 

luno- 115 lnv ? ved ln or der of frequency were 
node’ 2 ^’ ^ ones > 20 1 liver, 8, distant lymp 

adrenal!’ m< r diastlnum > 6 . vagina, 4, skin, 3 
each T>’ S P een > c emx uten and urethra, 
tmlo wenty-rune of these patients had muJ 
cmns rne ^ Ls l ases with 4 of them having car 
is bingle metastatic lesions were foun< 


m 31 patients In the remaining 40 cases no 
evidence of metastases was demonstrable m 28 
patients and in 12 patients the records were 
not sufficiently complete to exclude the pos- 
sibility of metastases 

It is well known that metastases from pa- 
renchymal renal tumors are of frequent occur- 
rence This is largely due to the fact that 
kidney tumors have the tendency to invade 
the renal vein even in the early stages of the 
disease Such tumor thrombi have been 
demonstrable in 54 per cent of 509 patients 
with hypernephroma at the Mayo Clinic 
(McDonald) 

Numerous instances are on record in which 
symptoms from metastatic lesions were the 
first indication of the presence of the tumor 
while manifestations referable to the primary 
tumor were totally absent Study of our ma- 
terial revealed that this was the case in 17 per 
cent of our patients The fact that 10 of these 
17 patients had initial symptoms due to bony 
metastases suggests that, in spite of the 
absence of symptoms pointing to the possible 
presence of a kidney tumor, a complete uro- 
logical examination should be carried out m 
all patients with obviously metastatic bone 
lesions of unknown primary origin 
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As to the madeace of metastases it has been 
emphasized by Hand and Broders that metas- 
tatic lesions are more hhely to develop in 
patients with tumors of grade 3 and 4 malig- 
nancy Similar views have been expressed 
recently by Istvan Although this conclusion 
is in agreement with our present conception of 
malignant tumors, which is, that tendency to 
formation of metastases represents an indica- 
tion of high grade malignant tumor, it must 
be borne m mind that some of these tumors 
may exhibit httle tendency to further progres- 
sion for many years although metastatic 
spread of the disease has taken place We are 
referring to those patients in whom not only 
the primary but also the metastatic tumor 
may remain in a state of dormancy for many 
years without receiving any treatment The 
fact that these tumors may persist for years 
without showing noticeable signs of progres- 
sion can be interpreted as evidence of clini- 
cally low grade malignant new growth al- 
though such a tumor may have all the histo- 
logical characteristics of a highly malignant 
growth 

Cases of this kind have been reported by 
Lehmann, Smyth, and others Lehmann’s 
patient had a pulsating metastatic tumor of 
the skull from a primary hypernephroma of 
the kidney which persisted for 1 2 years with- 
out impairing the patient’s well-being Smyth 
removed a tumor from the cerebellum which 
proved to be a metastatic hypernephroma 
His patient underwent successful nephrec- 
tomy after recovenng from the first operation 
and remained alive without evidence of the 
disease at the time when the case was reported 

The following case was observed m our 
series of patients 

Mrs S R , aged 57 years, white female, case 
No 30802, was admitted to the hospital on Decem- 
ber 1, 1937 She gave a history of having gradually 
increasing dull pain in the region of the nght groin of 
1 year’s duration Her general condition had re- 
mained unimpaired and she denied symptoms refer- 
able to the genitourinary tract Urinalysis revealed 
a slight trace of albumin and rare leucocytes An 
x ray picture of the pelvic girdle showed a large area 
of bone destruction involving the superior and in- 
ferior ramus of the pubic bone, which was interpreted 
as being metastatic m nature (Fig 2a) While a 
search was in progress for the primary lesion pyelo 
grams were made which revealed a filling defect m 


the region of the inferior calyx of the nght kidney 
(Fig 2b) In addition there was an irregular outline 
of the nght lower kidney pole and impairment of 
function of the nght kidney In view of these find- 
ings a diagnosis of cortical tumor of the nght kidney 
metastatic to the nght pubic bone was made A 
thorough search for other metastatic lesions yielded 
negative results 

Treatment consisted of 200 kilovolts of x-radiation 
over the primary as wclhas over the secondary tumor 
Irradiation resulted in marked improvement in the 
appearance of the bone lesion coinciding with com- 
plete disappearance of pain in the region of the right 
groin X-ray studies made at 3 month intervals re- 
ceded gradual filling in of the ostcoly tic bone lesion 
A film made on September 13, 1939, showed lrregu- 
lant\ of the borders and several areas of rarefaction 
with evidence of new bone formation in the area af- 
fected (Fig 2c) Pyelograms repeated on January 
17, 1940, revealed very slight progression of the 
primary' lesion but a new area of bone destruction in 
the region of the nght pubic bone (Fig 2d) A re- 
newed course of 200 kilovolts of x-radiation over the 
symphysis resulted in temporary’ regression in the 
size of the rarefied area How ever, the last x-ray film 
made on August 26, 1943, showed an extensive area 
of bone rarefaction involving the superior and in- 
ferior ramus of the pubic bone extending down to the 
ischium (Tig 2c) Excretory urograms made re- 
cently showed fair elimination of diodrast from the 
nght kidney and no essential changes in the appear- 
ance of the right kidney pelvis compared to the films 
taken 3 years ago The patient ’s general health has 
remained good and she has lost no w'Cight Her blood 
count on August 26, 1943 was as follows hemoglobin, 
96 per cent, red cells, 4,800,000, and white blood 
cells, 12,400 The differential count was normal ex- 
cept for a moderate increase in band forms Up to 
the time of writing, the patient had no hematuria or 
other symptoms referable to the genitourinary tract 
On palpation, no tumor was felt in the kidney Region 
and no evidence of metastases to other organs was 
demonstrable up to the time of writing 

END-RESULTS 

Oxving to the large number of patients with 
far advanced or metastatic lesions the results 
accomplished m our senes of cases were most 
discouraging Only 13 per cent of the pa- 
tients survived 3 years, 6 per cent 5 years and 
1 per cent 10 years 

At the time of wnting 71 of our 100 pa- 
tients had died of the disease, 59 of them 
within 1 year after admission Four patients 
died of other causes and 10 could not be 
traced Of the remaimng 15 cases, 11 are 
ahve with the disease and 4 are apparently 
well Two of the latter 4 cases have been well 
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for less than i year i for over a years, and i 
for morr than 5 \*ars. 

Nephrrctotn) followed lij external x radii 
tlon m the method 0 / choke In the treat 
ment of patients with operable lesions {35 pa 
tients) In patients who were admitted with 
a recurrent or Inoperable tumor treatment 
consisted in external x radiation alone (50 
patients) Patients In the terminal stages of 
the disease when first seen received no treat 
ment (15 patients) 

It n the consensus that Irradiation treat 
ment in patients with adult cortical Lhlnex 
tumors li of Httle value as far as the ultimate 
outcome is concerned Print lei inhlsanalv 
us of 3Q5 caws arrived at the cord avion 

that no significant difference was noted In 
the survival rate of patients receiving lrrudla 
tlon and those renrivjjig no such treatment 
Our results are in agreement with Pries tie) s 
experiences \J though dosages of from jooo 

to 4000 r were defiverrd to the tumor (100 lev 
70 cm. akin target distance o jt) mm. copper 
filter half value layer) no more than temporary 
repression in the sUc of the tumor was accom- 
plished in isolated cases while the majority of 
the patients did not respond to irradiation 
treatment at ail It can be concluded there 
fore that parenchymal neoplasms of the kid- 
net art radioresistant and the amount of ra 
diation required for their destruction is greater 
than can be tolerated b\ health tissue 

Stud} of our material has indicated that the 
course of an inoperable parenchymal tumor of 
the Lidne} is not so much determined bs the 
kind of treatment employed as bv the poten 
tial malignanot of the tumor itself Although 
the majonU of these patients die of the dis- 
ease within 1 to \ wars after onset of symp- 
toms caution should be used in making a prog 
nods since some of these patients mat b e 
quite comfort abl\ for many wars before tbo 
succumb to the diseaw 

91T1MAJ\ 

Data collected from 00 con«ecutive cases 
of cortical Luinct tumor are presented 

VflMWl - ouncT «m *rUn W :* <* U— • I 


‘wventv three of the patients were admitted 
with Inoperable recurrent or metastatic Je 
rioni, and 17 patients had early or meder 
ateK advanced tumors. 

Onl\ 4 patients are alive and appamtlr 
well rr areafitewith thediseav lOcoaUcf* 
be traced 4 died of other mosoand ji diolrf 
the disease 

Surger} offers the ontt chance of cure pro- 
vided the tumor is still nnerable. External 
irradiation treatment b of l ltle or no value la 
the majorilt of the ca'cs because parenchymal 
neoplasms of the Udnet are racffnresrdant 

It Is emphasized that some of the patient 
with cortical tumor* of the kidney mar pre- 
sent symptoms lasting for many yean prior to 
admission These ca<e* mat continue to fi x 
for a crmskietablc length of time before tber 
succumb to the disease 
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SURGICAL DIVISION OF THE SPINOTHALAMIC TRACT 

IN THE MEDULLA 

RA’i MOND H ADAMS, M D , and DONALD MUNRO, MD.FACS, Boston, Massachusetts 


O NE of the more efficient operative 
I methods for the rehef of intractable 
pain is that of cutting the lateral 
spinothalamic tract This procedure 
comhinessimphcity of performance anefperma- 
nency of analgesia without impairing motor 
functions, and therefore has largely replaced 
such methods as peripheral neurectomy and 
posterior rhizotomy However, even this 
method has been unsuccessful in certain cases 
of severe unremitting pain in the neck and 
shoulder because the pain fibers from these 
regions arc the most deeplv placed in the 
lateral spinothalamic tract and often escape 
section For this reason neurosurgeons are 
ever alert to the development of new tech- 
niques which offer promise of producing high 
levels of analgesia 

In 1941 Schwartz and O’Leary proposed 
sectioning the lateral spinothalamic tract in 
the medulla oblongata, much after the fashion 
of Sjoquist’s operation for cutting the descend- 
ing spinal root of the trigeminal nefve Thcv 
claimed to be successful in producing a high 
le\el of analgesia and in alleviating shoulder 
and neck pam in 2 cases One of us has since 
cmplovcd this operation m 0 cases In two 
the tract was sectioned on one side only, but 
in the third both sides were cut All of these 
patients ha\c subscquentlv died and ha\c 
come to postmortem examination 1 lie object 
°f tins paper is to relate our experience with 
this procedure, and to offer cxidence to show 
whether or not this new method holds suffi- 
cient advantage oxer other methods to justifx 
•t'' continued use 

CASf REPORTS 

C vsi. i T hi, hn-t patient operated upon ms a 46 
Harold white nnlc hr-t -un in December, 1041 it 
the request of Dr John Strader He hid complained 
01 cough sputum, lumnpixH- d\-pma mil pun m 
:. u c'U'l for 10 month'' Ik us Iir-t admitted to 
Hie llo-'ton Cit\ llo-pitil on \pril 20 1041, b\ which 

In -1 the Nnunivtih 'logical l-ilvir it"n mil The Dcfevrtmcnl 
one -rpirv i>[ the Ilo tun ( it\ Ho pital 


time a diagnosis of carcinoma of the right lung with 
jnctastases had been made \n exploratory thoraco 
tomv revealed an inoperable tumor lie was dis- 
charged with the chest wound healed, Mav io, 1041, 
suffering from continuous pam in the right chest, 
dyspnea, and small hemoptvses The following 
October, the patient developed severe pain m the 
right knee and leg, and the foot became cold lie 
was readmitted in November, and a diagnosis of 
thrombosis of the right femoral arterv was made 
During all this period he had been taking increas- 
inglv larger doses of opiates without relief from bis 
pain At the time we saw him he required 'i grain 
morphine or grain dilaudid at least even 4 hours 
and sometimes oftencr Physical examination 
showed the trachea to be dev lated to the right as was 
the mediastinum The right chest expanded poorlv 
7 here was increased fremitus, decreased resonance, 
and absent breath sounds over the w hole right chest 
The fingers and toes were “clubbed” and arterial 
pulsation was absent in the right leg below the knee 
There were no signs of neurological disease Roent- 
genograms of the spmal column, 2 needle oxvgcn 
myelograms, and tests of the dvnamics and chem- 
lstrv of the cerebrospinal fluid disclosed no abnor- 
mality The urine was normal, the blood examina- 
tion was not made The blood pressure was 112/S6 
the temperature qS degrees, puke 8S, and the respi 
ration 22 The patient's life cxpcctancv was esti 
mated as being 2 to 3 months 

Cordotomv with section of the spinothalamic tract 
offered the onlv hope for relief as he had reached 
the limit of toleration of opiates, and thcv had lost 
their effect Because a classical thoracic cordotomv 
would not be high enough, and because a high cer 
vical cordotomv might prove ineffectual in render 
ing the neck and shoulder mnlgesic, a mtdullarv 
tractotomv was thought to be the procedure of 
choice This operation was performed on fanuarv 
20 1042, under local anesthesia, with the patientk 
head on the cerebellar headpiece and elevated to 45 
degrees above the horizontal The usual trap door 
incision w ith an extension across the mulline for 
about 1 inch was outlined in the left occipital region, 
and the occiput and foramen magnum were exposed 
and cleaned without difhculte The occipital hone 
on the left and a little of that on the right as well as 
the posterior half of the foramen magnum were 
complelelv removed 1 he dura w a- wide k opened 
and the left hemisphere the vermis, the medulla 
and the up|ier end of the ct rvical cord were expo cd 
1 he tonsil on the left wa- loo cued and this and the 
hemi-phcre gradualh elevated and tumid up v erd 
and mcdiallv after the cisterna magna and the 
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Bj Arrow fewbcates tb* aft* at (Wt tekrtotowry 
Xot< that the tncirfcw) bcjt« hi the r*tn>of 5 v*ry mlraa aixf 
rrtraii* pnatrrtody tom aid tbe raatlfonm beefy 


btrra] cistern were emptied and tie arachnoid ru 
tern over the 9th, oth and th cranial Mnt> 
The left posterior cerebellar artery wai eery long, 
looped t ice on itaeU and creriifcl tie field of 
operation tn tie medulla Jt warn roobilixrd success- 
fully her* ever and the dorsolateral aipect of the 
medulla »tth the filament* of the gth, oth, and 
tth oerrem at their point* ol exit acre exposed!. 
Them wa* a unall vein in the dorsolateral mlcua. 
The olfre and fibere ol the hjrpofknaal nerec am 
easily Identified. It a a* decided t cut the wpper 
4 b men t ol the th orrre t [roam more room lor 
the tractotomy Th* was doom with the cutttaf 
electric carrent. V distance of 4 imlhmeterx as 
then measured 00 cataract hrui and mart erf »£th 
bcee wax. A pcant feat beside and ibcre the exit 0/ 
th* filament that bad Just been cut ai selected, amt 
thehmf blade was nrirted strilfht mto the medulla 
for tie r m il lim eter* and then depressed and derated 
m hall circle. This cut the rein in the poatero- 
Utrrml mku», but it did not bleed ufnificantly The 
patient had no reaction nd U-stlnx rthapmenbis 
rifht side detrww* [rated cwnplrt kmdraairew 
t boat the 6th dots* l and hypeatbesla ben that 
level t t dor*al or Slhcmical seamen lTW undo- 
toon 11 then repeated t a depth erf 5 mi ll m et tn 
Tha rwodoced pun q the left ey al the poiterW 
eoderf t arc m the medulla bat no further anest bear* 
The blade as then mseTted to depth ol 6 mUb- 
metees. Tha produced pain m th* left eye at the 
posterior end and nain m the threat t the anterior 
cod erf tbo arc and analft^ia to the lerel ol the 8th 
remeal dermatome \s much had beea done a* as 
coandered **J by then tad no further ttetapti 
were matte to react tb* more deeply situated eemcal 
fibers. The patient had bown no reaction Tb* 
blood presume remained between 3 ojand to <ya 
the polae ranged between to tod 4 nd the res- 
pirauoo ta>ed be t we en xo and j. The owrid, 
mdadun the dura, was ck*ed usual thoat 
dramne and with interrupted uH autuiM pentothal 
bernf jlrrn durmt the closure Vt the end erf the 


<**nboa the hlood pressure w* ijyjcihwV 
and the respiration 7 At the Urtltetiiti 
had been, blood pressure j/co pebe 15c -.(rev 
plratkm j Th. patient resided ttUdvtorfy 
t the end erf the operation. \ (unher urntn 
■ er. needed after the <tk post t*WT* tire day On 
the Wh day he a* oat erf brd, around the ird,>i 
free of pal*. The only com plica lino nmmedii- 
tmftyb^ Bowinton the Jddaj Thb d-Mptwared 
In hoon. Oo the rd day the aprrr Led of 
bemlanaijetla on the ri*it as t the Ith cmhal 
m dorsal aejmeut By March 8 which 1 the 
igth peat -opera tire day. th* wpper lerel hsd dr 
sernded t the yth dorsal Below jba the senutkn 
erf pain and temperature was lost and that of I {it 
loach was dhnintshed. On \prd 4, the patient wi 
much wraler tad bad to be cooined t bed It th 
time h* wa dhtaried by paranoW driodew »! re 
auired sedation. II dVd suddenly on Sped 6 jfi 
days alter the operation. 

A» otopry restricted t eiaarhatino of the 
beam and "plnal med, sra performrd I hours after 
death The pathological diifnore* ere idt lateral 
medullary tractotomy. portoeeraUrr rthwctiooW 
the left lateral spinothalamic tract th* left reelra! 
•piaocrrebcttar tract and parts of the left ccalnl 
t exmen til trad left nadeas tmW*uomi and dwul 
acawaory ofmry adeus 
The crankrfomy oond was cVranl healed Ju*t 
behind and bout j centimeter abort the loser 
pole of the left ofn a small notch kick 

represented the *d ol the trtclototty (F* ) Tb* 
spinal portion of the left vunal-acctsroTy nen *n 
softened and retracted. HorUsctal Wtioa of the 
medulla t the lerel of th* Inchlo* res riled 
Unear ca /ty Jmt behind the left ©her Th* are 
beam brain ten, nd spinal coed ere otherwise 
normal \ taanr metastaws ere permit 
The entire as edallt t cat lot small bheii tod 
sectioned senally Sectmws ere stained h> tbe 
methods of NTssl a d V. rd. Repeesrotsth llochs 
of spinal cord crrebeUum, poos, midbrain sd 
cerebrum were peepared by the same metbed 
The operative ksxin a* best demoostnted at 
bout the mldofrrary lesel Here it as moated 
lent behead the ohsn* *nd extended tnetliaDv to with- 
in rmJliarteei of the ra Uine (I* ) \t ore 

pomt it bifurcated and extended forward tut the 
dorsal accessory ofrrary odrua. The rrrUnl cleat 
w» bout j cnJkarirrt The Jrfl literal *ptoo- 
thsiassic tract, except pombfy aome of the «»st 
mcdiall placed fibers the sratral rptmxtrebefiar 
tract, the central texmental tract 00 the hft the 
mini part of the noeJeus rrhifwocri and the 
doraotoedial part of the mfenor ol ary ncVrus were 
either dotwned cr mterrupted The pstaai tu 
trxcti, asedjal femni'O, except for few rolrtl 
fibers and the (penal odea *d tract <rf the 
trtxemmal nerre we r e not m ol ed 
Secondary detmetat m of tie erf/s ocrrehrEar 
■ rvt derail pmocrrebrDar fibers coaW be triced t 
the Idt rotifom body N other *ceod r.t or 
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descending degeneration was observed (Marchi 
technique was not employed because of the age of 
the lesion) Ciesyl violet sections revealed large 
numbers of macrophages at the site of the lesion and 
gliosis of the surrounding tissue 

It is evident from the clinical and anatom- 
ical findings that the nucleus ambiguous, spinal 
nucleus, and the tract of the trigeminal nerve 
were not damaged to any significant degree 
The spinocerebellar tracts, especially the ven- 
tral one, were partially interrupted, but no 
cerebellar signs were produced Although 
successful in relieving the chest pam the high- 
est level of the analgesia was only the cervical 
7th-8th Thus some of the most medially 
placed fibers, those just decussated and con- 
veying sensation from neck and shoulder 
were not severed 'at the operation 

Case 2 The second case was a man of 57 years, 
seen April 13, 1942, m consultation with Dr Somers 
Fraser He complained of pam and swelling of his 
left leg This had started m September, 1941, to be 
followed shortly afterward by the appearance of a 
mass in the left groin This mass was removed in 
October, 1941, and a diagnosis of epidermoid car- 
cinoma was made by the pathologist No primary 
site could be found A lymph fistula and swelling of 
the leg followed but subsided after 16 dajs How- 
ever, his pain continued and became progressively 
worse X-ray therapy was given without relief, at 
another institution He became progressively more 
emaciated and was readmitted under Dr Fraser’s 
care on March 12, 1942 On March 31 an intrathecal 
alcohol injection was done but no relief from the pam 
was obtained On Aprd 3, section of the spinothala- 
mic tract in the medulla was advised, because the 
original site of the malignant lesion had not been 
demonstrated, because a high thoracic cordotomy 
■night prove ineffective later on, and because he had 
reached his limit of tolerance to opiates without re 
lief of his pain 

Physical examination revealed emaciation, lymph 
edema of the genitals and left leg, ascites, and pal- 
pable glands m the rectal shelf There were man} 
red and white blood cells in every specimen of urme 
"hich, except for a slight trace of albumin, was other- 
wise negative He had a hemoglobin of 62 per cent, 
a red blood cell count of 3 35, and a white blood cell 
c ) )u nt of 27 thousand Lumbar punctures and 
studies of the cerebrospinal fluid were rcpeatcdl} 
negative as were x ray films of his bones A 7 foot 
him of the chest show ed a healed tuberculous lesion 
m the nght upper lung field, a prominence of the left 
'entn.de, and a widened aorta A diagnosis of- 
aortitis was made 

On April 8, a section of the spinothalamic tract in 

he right half of the medulla was carried out The 
approach through the right side was similar to that 
ucsenbed There ivas some difficult} with hemor- 



Fig 2 The medulla oblongata at the level of the inf erior 
olivary nucleus Arrow indicates site of the left lateral 
medullary tractotomy 


rhage in the latter part, however, because of the 
patient’s lack of co-operation and he had to have 
% gram morphine which was given subcutaneously 
This quieted him and hemostasis was attained 
eventually The dura was opened widely down to 
the arch of the atlas and the right cerebellar hemis- 
phere, the vermis, the junction of the medulla and 
the cervical cord were well exposed The posterior 
cerebellar artery came up into and looped twice 
upon itself in the wound However, after a careful 
division of the arachnoidal adhesions which held it 
to the side of the medulla, it was possible to mobilize 
this artery sufficiently so that it could be held out of 
the field until after the medulla had been incised The 
10th and nth nerves were identified at their points 
of origin and the area on the side of the medulla 
between the two nen es was wiped clean of a plexus 
of small veins Because of the shape of the patient’s 
posterior fossa, it was difficult to approach this 
lateral aspect of the medulla at right angles, and 
there was some doubt as to the success which would 
attend attempts at section of the tract F urthermore, 
the patient, as a result of the morphine that he had 
had, now became so deeply anesthetized that onl} 
severe painful stimuli would awaken him Fortu- 
nately, he responded to pam when the 5th nerve area 
was touched with the knife, and it w’as possible to 
identif} that area by the aid of prickings with the 
cataract knife Having located the lateral border of 
this area, a distance of 4 millimeters was measured 
off on the knife tip and marked with bone wax The 
knife was inserted as nearly at right angles to the 
side of the medulla as possible immediatel} beside 
and above the superior filament of the nth nerve 
The knife had to enter the medulla at an angle of 
about 30 degrees but within that limit it was possi- 
ble to make a circular cut within the substance of 
the medulla It was impossible to determine success 
or failure of this intrameduliarv incision because the 
patient did not respond to pm pnek on the opposite 
side of his body For fear that all of the spinothala- 
mic tract had not been cut, a curved, pointed Bard- 
Parker knife was inserted with the cutting edge up 
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t a depth of < rnfflunrtm Int the ucr boUoe 
that had afrewdy been made B paDmj it oat with 
the cm of the tfp pooled posteriorly tin rocs 
pitted the posterior pin of the *cctkm. Brtaine of 
pecoKKi experience in the b t case and hcrao-e of 
W kabtlrtr t drraooMrat t y aiipr-ic effect on 
account of the panent frneral anesthetic cood tiwu 
5 millimeter* acre then matured off from the tip of 

cataract L if and that fnsfniinent Inserted mt 
the wound. The blade wa awn w anteriorly to t 
deepen the terior half of the aectlon. Vjaln 
attempt* were made t determine hetfcer or oo< t be 
patient *ai arul^raic, l>ct they foiled. Thera wa* do 
wcedm* Irocn the med Cm or an ra here rl-e t thh 
tune od the «o then dosed £n la er» tb- 

oot drakayr In the usual manner TV inetinc* Uj 
the medulla ratraed no change m biooil prepare 
leccl The patient coodrtjnc ha* aate-faetary 
throcf be*it tha operation except for hh r>co-opeta 
tnene^a. He wa* returned to bed b good coortitioc 
fm mediate! after tV ctx err 

On \pril symptom* of Wyh teOinal oVtroc 
two ih fecal Ywnftkf derrlnped. This re- 
lieved br the «~*e <V the J/ifler lirfxrcc t V and 
other pocopnate measure*. od on Vprf 4 the 
tube could be aitbdra cl He wa» completely re 
bered of pam and rerpiimf no opt* ter follow tn$ the 
medullary tractotomy V* nearly a* could be told 
he had anrathetia t pain and tempera tore 00 the 
left op to the krtl of Miomrlad- *1 daraal tegmeal 
HH caremomatoab and cachexia advaaced raptdl 
alter the operatic* hem ever and he dad qurtly 
on April j w it dan after the tnctotony 

Port mortem exammatwo demon* t rated the fol- 
low mj poorly differentiated, rapidly jror» In* «e[ua 
moat cell ctrdaoeat of the o/xaan bladder th 
inranoo of the rectum and rrriorul l mph node* 
and Uh metaitaae* 01 the tumba ertebrae btla 
ten! braoebopoeomona bibteral bydroaretert and 
bydrocrphrcnjt healed bOateral rdcal t bercukrso 
bteral rradnHarr tract otom n(tnt portoperatrra 
aad crrebeJlir aeuvwrhifr which a* probable 
operate e_ 

At about the junction of the taedalb and tpuial 
cord crDtanelrr below nd jwt btrral to the 
ri*bt olivary body thetc as mall, tUfhtly yeOow 
hi deprarioa hirb mewiared o hv 0.3 centimeter 
(Fi* y) U) the cranial nerve* appeared t V un- 
dimaxrd eicrpt po-aihl the aptnal portxm of the 
spinal cre*wx A homootal section of the med tb 
nrmW *cf I *ra> r>b-\elkr* Woo in the bteral 
trfrwntom of the roednlb hich had ertical 
extent of 3 cmtnneteT I the central brt 
dm l ter of the n*bt rrrebellir benst-pberc 
hetnorrhare bich had a diameter of t centimeter* 
It aboard moderat ikxrar of maps bl » \ 

other boormalrtiex of tV fpinll ccwd, brain stem, or 
cerebrum ere detected 1 here ere do intracra 
lal tumor metadr'ec 

The brain *tem aad «pirtal cord ere cut mt 
block* od sccuorrs ere tamed br the roethid* of 
Marchi W ojrrt, and N m) 


TV opentn Woo dtoited t tie levH ef 
tV iecuvsaUon of ihemnniMn tV lateral f*n 
and btrnl reticula misUnce (I Ij. 4) it UcW 
jaeilofl t ilh jot 4 centimeter ef the n 1 
Uoe od had crtieaJ rt t of appmeauid 03 
centimeter I the Won re •racral vnaB Vtnon 
ha*ra t inall meter bdiomet r 1 Vaaatoaral 
tract om m obed ere tV »pfnal tract and udem 
of the trifcminal den tV dared aad mini 
♦pmocerrbrla tract* a d tV lateral »pji*jthaUiiuc 
tract n on tV rirht **k TV le.»o th! rot 
m tend t tV pjnnid or doraal cnfumr. There 
etc larjr tnunbrra of macTophur* bilen Kb fat 
and bcmcsaVrin In tV Won 
There scendln* defenerati* of tV Atm I 
•tHnocerebeUir tract tet the rotlfocm tndv aad i4 
tae entral pfnoccrebefUr tract fa the apprr 
leTef of the poru. TV bt(rr coal! »ot be tneej 
bit the wpertor crTebellax jeilonde TV vrrrvt 
ini de i e D cratmei cf tV bteral «pfnnthxl i-mic tract 
coold or fotloacd f the liaer meseacrphxA* h*t 
aaaloet t that |nenL Ttmothoot the ecUre lenjtk 
of the left enfama of GoO there deimeratm cf 
myrhn \ drfinft etiieocc of deveoilmi drjra 
eratlc* vra. 

TV fcptnaoenlnjpa o\er tV meifulb and embeb 
luai ere moderat I Inhhrtte I tb hnpfncylci 
and few pla-eru erfk SraaB coflectawn of each 
celV. were found la tV tpinal menlnien of t V cm ial 
•pmol cord. 

\ round tV eetebdla bemoCThaie there era 
Urjte uuberi of tnacropha(t-s filled hb heraoJ- 
derm, and hxrr**e to the mbrr and »br cf tV 
a»trocj inntbt adjacent three 


A fain tome of the mcdnll\ placrd fiber* of 
the lateral qwnothalarmc tract carrjmi pal a 
tod temperature for tV arm and boulder 
eacaped section thus MctounUnz lor the ab- 
sence o I hvpalgwia abn e tbc letel of the 
4th dnraal k flu ent, LnULe tbc first case 
the lealoo in the medulla wa* much more 
extensive I Kith borixontalh and t-ertkaOv tr 
catrae of the hcmorrfajLpr which prnJiaU) rr 
suited from aectioo of a amall ci'H- The 
hanorrhafle in the cerelietlum. Judging fmn 
the amount of orguniiatfoci which had occur 
red probabl) happened at tbc time of Trra 
(ion when the crrebeflam wa* manipulated to 
afford a better exposure 

The roenifraJ reaction wa* proliablv rHatcu 
to the operation and coafcl haw been cau-ed 
b\ a tlight local Lied podcpcrativi nfectwar. 


(_ a* ( \ utnan of 5 ) car referred br Pr 

Ck.rU-x \\ Utun of Irvdiacupob' lod 
bi»t ^ecn b> ooe of tthe Bw no l t liter til e* 
\pnJ j 04 SV had cmnfiiijncd of {am a Vr 
kit le< few tV prtMOur 6 raemthi SV had been cli 
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Fig 3 The cerebellum, medulla and upper end of (lie 
•pinal cord a, Site of right lateral medullarv tractolonij 


until February or March, 1041, at which time <dic 
consulted her phvsician about some vaginal dis 
charge She was told tint she had a malignant 
tumor of the uterine cervix and was treated with 
radium and b\ x rav \ftir a short period of im 
provement the pain recurred in both thighs and was 
accompanied b\ lower abdominal discomfort In 
November, 1041, both ovaries and the bode of the 
uterus were removed the cervix being left in place 
This gave her no relief from her pain so an ultra 
thecal injection of alcohol was attempted This too, 
was unsuccessful, and, following it she developed 
severe pain involv mg the entire left leg, numbness of 
both feet and ankles and fecal incontinence She 
graduall) lost weight and strength, had to use large 
amounts of dtlaudid to control her pain, and had 
been bedridden for 5 months previous to her admis 
sion to the Boston Citv Hospital She developed a 
scnsitivitj to morphine and reccntlv had had fre 
quent episodes of nausea and vomiting accompanv 
ln g her pain Physical and neurological examma 
tions were negative except for cachexia, a healed 
suprapubic scar, generalized asthenia, pin point 
Pupils, anesthesia of the left labia majora, hvpes 
thcnia of her left foot and ankle, and a diminished 
knee and absent ankle jerk on this side Her blood 
pressure was 110/go Ilcr urine was full of red and 
white blood cells with a slight trace of albumin She 
had a hemoglobin of 64 per cent, a red blood cell 
count of 36, and a white blood cell count of 15 
thousand Her nonprotein nitrogen was 27 



llg 4 The medulla oblongata at the level of the decus 
sation of the pvraimdal tracts Note the extensive dege 
neration of the injelinated fibers lung between the spinal 
nucleus of the trigeminal nerve and the pyramidal tract on 
the right 

Because of the possibihtv of high spinal metas 
lasts, a section of both spinothalamic tracts in the 
medulla, each side being done separate^ and with 
an interval between, was advised The tract on the 
right side was sectioned on April 27, 1042, through a 
right sided approach ns described The dura was 
widclv ojicncd in such a wav as to expose the right 
cerebellar hemisphere, the vermis, and the junction 
of the medulla and the spinal cord The right 
cerebellar hemisphere was freed from a few filmv 
attachments to the medulla and turned upward and 
mcdiallv , thus exposing the right side of the medulla 
The calamus, the 10th and nth nerves and their 
points of origin from the side of the medulla were 
identified The 12th nerve could be casilv seen in 
front of these others The surface of the medulla 
next to the exit of the uppermost filaments of the 
nth nerve was covered bv a plexus of small veins 
These were gradunllv brushed to one side until a 
cleared area was obtained None of the larger 
vessels interfered in any wav with the field Tivc 
millimeters were measured from the tip of a cataract 
knife and marked with bone wax and the knife 
inserted into the medulla at what was believed to be 
the proper point This produced pain in the patient’s 
lower jaw, however, so it was evident that the in- 
sertion was too far posterior A point more anterior 
was chosen and the knife inserted to the depth of 
4 millimeters without causing jiain It was then 
swung in an arc forward and backward, the extreme 
backward arc causing pain in the patient’s nose 
The patient was then tested for analgesia with a 
pm, and it was found that she was analgesic up to 
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thelerdofthe kraer angle of the scapula. Tb* kafl* 
"M pin burned bat tKk time t dearth of s 
mDLimrteti nd pin awwng fa a arc and again 
tanvxl pain fa the Dow at tic tame place. Testing 
deraemtrated that there had been alight rr>e to tbe 
rufactfc les It pCThifn the middle of the scapula. 
SI milllra cten rre now rtraaurrd on tie cataract 
i tf tip tod marled with booe au and then tie 
1 d ** inserted for a yd time. FoUoamg thh the 

ne«[th*t>c level rose t boot tie lerrt cf the 
«.boa Her T fa »u gal canted fa tie rwse at the 
po-terlor extremity of the arc, bet do [win at 
caused fa the Uryae. Tbere at small mount of 
bleed log follow tog this from surface rel bkhhad 
been d Tided. Tan ttopped tttt promptly leasing, 
boa ever. certain amoont of cWtfd blood which 
tcTTCxrrxicI tbe filaments of the o<h dctyt This 
could not be removed by wiping, taction, or Iniga 
tkm ao, ritheT than emlangrr tbe c<b oerre rt at 
left fa place. Th* wound wa« then doted fa la yen 
without drainage end tbe patient wat returned t 
bed fa excellent coodHroo. Da ring the opera taoc t 
tbe time tha cittern wat drained the patient blood 
pcrtTure dropped from jj/4ot 00/70. Ifoa ever 
It roae again knmediat 1 thereafter and mb tea 
later t the time of tbeloehioo of the medulla aa 
back t co/So- Following this fndtioa and for tbe 
next fifteen minutes, It ru 60/ 00. Tberrafter H 
feU fa the eourae of another 10 mfn tea to Uj/w 
and fa another j mfantea t vVj* where It re- 
mafaed until tbe end of the operation. Tbe oes- 
t belli was entirely Mthfictory and tbe patient waa 
bio t co-operate throughout tbe oneratna. 

Her conraleaceiKe an rmereotful, rvj 00 Ma 4 
ft could be demoort rated that aba bad no pain aenaa 
tioo on tb* left i*de of tbe body below tbe »d rib. 
Sba itiH required dBandfa and itEQ complained of 
pain fa her bdoanen and right leg. however On 
hi t 8 pi) tbe arcond ojicralion at performed 
and tbe spcnothaiamk tract cut fa tbe left half of 
tbe nwduflA by technique similar to that described 
The dura a a reopened, there being little difficulty 
from bleeding ana tha left cmbeHir hrwihpbere aa 
e xp os ed . Tbe catrrn bad not healed and tba cerebro- 
spinal fluid mer tbe medulla waa lying under tbe 
dura and outride the dnernal U Thk aa 
drained oil and tbe left cerebellar toudl as lifted 
out of tbe rrmarrn of tbe foramen magnum, and the 
left lateral aapect of the medulla w» erpcrrd. Tbe 
patient bad been aocnca hat retllem up t thia lime 
and now bet mtlessors* brought about a oooditajo 
m which aba waa ou*mg increased Weeding rxt 
difficulty fa (he operation *0 be had to be fi en 
t grain of pantopon Tha quirted bet markedly— 
m fact rhe became nnrcwmro to peripheral 
•timulatJocL E en though her actrre co-opcratica 
araa desirable t aaa thought inadrlsable to wait for 
tlw effect* of tbe roedicm two t rt off Aa area cm 
tb* lateral »prct of tbe medulla immediately wpenor 
to tbe upper filament of the th oramaJ nerv 
therefore prepared. \ plena cf email retn fnag o 
tie paa fa this rtgioo had to be acraped y and 


tbere a Lo some difficult la rotating the »^dyfa 
sufficiently »o that a ttraight hail co*U br «*d u, 
make th* medullary bane*. Deq* thev d <*L. 
cultiet, the original medullary focWoo wa naAc cV 
a itraight cataract had which favrted t thr 
depth of j nuffimeten and tamed fa an art. \ 
them waa *00. doubt aa l the ftcacy cf tfa, h 
cWoo, a fine booked knif ai then baited far a 
distance of 6 aunirortera, h* pofnt befag ng m 
arc also There no bleeding from tbe raed Jla 
and do effect* 00 tbe patient other than nwcf 
poke rate from t to Tbe dura cUed 
Because of fall fa the patirnti blood f*r**re 
blood tra duaiou a* atarted aod tbe rest rf tl* 
operation wa postponed lor abort time untf the 
tnnifotiou wat coded— matter of hob War sr 
•a Her blood pressure then row- and the do* rt 
a* completed- The patient waa in fib enoditfao it 
the end of tbe operation and waa ret rued t far bed 
l ooce. 

OcJlay 1 ah* appeared t haro t»o pain cc rithtr 
aide of her body from th* day Idea <Joa and term- 
tioo on bet lace ppeared faulted. Oplatea rrt m 
koager required. Later oa llay aj. It areeared 
tbcmgh abe did hare aoo*e pal 00 tbe right ride of 
her body although the rrfovrl t cV-wrlbe her ar*. 
satinet aa being pafafaL Empnfn compound gnrn 
every 4 boon fa 3 or 1 gram down kept bn cum 
fort able After period daring which the hdtrton 
In her bladder caused trouble »oe dereV.'ped pain ia 
the region of her abooldera aud brad. Saak* e*nn 
fa gradually farrearing do^ea waa rnorooml 00 
Jon* od aa taccrtiluJ fa cootroUn* thh pain 
an til her death. On June id th* aVipowit of the 
crow bow opera tl fadsaou becaww uecrotic ar>! 

ahe began to »Cp denmluB rapt-Ur She dnehpad 
vx*kroraginaJ and after that vnlcototentbul hu 
la. V eek before bn death fateatfaal fiq la 
brok open fa the abdominal tear She dbed quwtly 
od comfortably on \agu>f 9, 94». Tha waa J 
d*>t alter tbe tnrt operatwu od j <taya alter the 
arcood. 

Tbe fiodfaga t po4moctea examination ere 
foOou cardnocru cf the eery 1 with spread t tie 
lymph *ndes locally lb* aroatl and Urge bow ft, the 
ixctwra, the bladder and the skfa, frMulows tract 
connecting the rect m aud small bos I rth the 
*gina, tbe bladdcT nd the aaterwr bdomlnal D 
tnctwre of left retrr with hydrouretcr wlfadro- 
nephrou. hrouic cholecyrtite. ilb fholfltiu r* 
art mfectious biSary cirrhoaa and bilateral ®rd i 
lary tractofom po.t Opera tire 

\ll cranial nerves pprarrd t be ratact stye for 
(e» filament of the nght -agus fach rre k*J aM 
gray fate On the nght btrrai surface « the 
nedaQa, ccntirorters below th* ofn anil Just 
posterior t tbe retro olrrary salens them t 
in»B depressed rra fach softer than tfa 
anrrocadmg trssoe Thu profcaU) rrrifrsentrd tne 
rtt of the nght tractotomy b wble esafaoix cf 
the left tractotomy wbteh bad been prrfocwicd wa) 
present ertemally 
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Fig 5 Horizontal section through the medulla showing 
the sites of the bilateral tractotomj in Case 3 


Upon section of the medulla in the horizontal 
plane ) ellow-gray softened areas were found bi- 
laterally in the lateral reticular zone The left 
column of Goll was gray throughout its length in the 
spinal cord No sign of tumor metastascs was 
noticed The medulla was divided mto blocks and 
representativ e blocks were taken also from the spinal 
cord, pons, midbram and thalami Sections from all 
blocks were prepared by the Weigcrt and Nissl 
methods 

The lesions caused by the operations w ere situated 
m the retroolivary regions bilaterally (Fig 5) That 
on the right side extended about o 3 centimeter 
posterior to the olive and medially to a depth of o 7 
centimeter The structures which were destroyed or 
interrupted were the lateral spinothalamic tract 
except for the medial fibers, the ventral spmo 
cerebellar tract, the external arcuate fibers, a feu 
fibers and cells of the spinal tract and nucleus of the 
5th nerve and part of the dorsal accessory olive 
There was no definite ascending or descending 
degeneration 

The lesion on the left side was smaller than the 
right one It extended medially to a depth of o 5 to 
0 ,fi centimeter and had an anteroposterior diameter 
of o 2 centimeter It had destroyed or interrupted 
all the spinothalamic tract, except the most medially 
placed fibers, the ventral spinocerebellar tract, and 
a few fibers and cells of the spinal tract and nucleus 
of the trigeminal nerve In both of these lesions only 
a few myelinated tracts were present The other 
nerve fibers had degenerated and been replaced by 
macrophages filled with fat There was a foreign 
body giant cell in the left lesion The left column 
of Goll and the left dorsal and ventral roots of the 
lumbar cord had degenerated (Fig 6) The anterior 
horn cells m the 5th lumbar segment were rounded 
and showed central chromatolysis — “axonal reac- 
tion ” 

Neither of the incisions was deep enough to 
sever all the most medially placed fibers of the 



Fig 6 Horizontal section through the cervical spinal 
cord Note the degeneration of the column of Goll on the 
right This was ascending m type and secondary to 
lumbosacral nerveroot damage caused by the intrathecal 
injection of alcohol 

lateral spinothalamic tracts more escaped on 
the left than on the right This accounts for 
the preservation of pain and temperature 
senses in the neck The degeneration of the 
dorsal and ventral roots of the lumbar cord is 
beheved to have occurred either because of 
the intrathecal injection of alcohol or the 
vertebral metastases The intramedullary ex- 
tensions of these lumbar root fibers, the col- 
umn of Goll, had secondarily degenerated 

OBSERVATIONS FROM STUDY 

A study of these 3 cases justifies certain 
conclusions relative to the danger and tech- 
nique of the operation, the results to be ex- 
pected from it, and its place among neuro- 
surgical procedures for obtaining relief from 
pain 

The danger of the operation done under 
proper conditions and by one familiar with 
the field appears to be minimal The patients 
reported herein were the worst possible type 
of surgical nsk, nevertheless they had little if 
any postoperative reaction The operation 
should, if at all possible, be done under local 
anesthesia and with the patient’s head 45 
degrees higher than his feet Enough bone 
should be removed to allow for easy mobiliza- 
tion of the cerebellar hemisphere and posterior 
cerebellar artery and should include that in 
the midline of the occiput and the posterior 
half of the foramen magnum 





T 9 * SLTRGCEA GV\T.COLOG\ 

The beat that can be expected In tentss of 
analffeca from this operation fa relief of pain 
from the level of the divide d own ward This 
procedure will cot prod arc analgesia tn tbc 
shoulders trim, neck or brad. High cervical 
spinothalamic cordotorm section of posterior 
spinal roots, and division of certain cranial 
nerves are netessarv if these areas are to he 
included in the analgesic area. We see no 
reason wh\ this medullar) tractotom) cannot 
be combined with section of an) oi the ap- 
propriate cranial nerves in tbc posterior foesa, 
however keeping m mind that a bilateral 
posterior fossa craniotOTm has to be made In 
that case From the clinical and technical 
point of view medullar) tradotomv whether 
unilateral or bilateral will prove ideal In those 
cases In which a thoracic cordotorm can be 
expected to be Ineffective because of the high 
level of trunk pain or the possibcBt) of high 
lung or spine metastftsr*. If however the 
object of the operation fa to divide the cervical 
and brachial fibers in the spinothalamic tract, 
then the operation has Bttk to recommend it 
over a high cervical enrdotom) combined with 
section of posterior roots in the upper cervical 
region. At least in all our run we were un 
successful in producing analgesia of the neck 
and shoulder 

Although anatomlcalh the most favorable 
site lor section of the spinothalamic tract in 
the medulla is at the inferior pole of the olive 
from an operative technical point of lew the 
location of the uppermost radtde of the nth 
cranial nerve will determine the site In the 
vertical plane while the production of pain In 
the 5th Derve tn prodding the surface of the 
medulla provided the pattern ts coosaous, will 
determine the horizontal site of Insertion of 
tbc knife. Judging from this experience 5 
mUEmeter* is a sale depth for the medullar) 
inosjoo although 6 millimeter*, if it can be 
used, b probable preferable Interior and 
posterior limits of the swing of the knife are 
determined bv pain in the face on the one 
hand and in the throat on the other B flat era] 
section if separated b) a short interval, ap- 
pear* to be safe There is stfll same quest] 00 
as to the optimal level within the medulla at 
which the section should be made In the 
first case the man on was placed about 0.5 


W'D OBSTETRICS 

tmtimeteT above tbc level of the inferior mV 
of the oGve in tbe *1 ca«e It wav «t the jtmc 
two of the medulla and cervical cord la tb> 
3d case tbc IncWons were aboat 0.1 centi- 
meter below the Inferior pole of the efire The 
level should I* determined by the tccrs-diiStr 
of tbe latenl spinothalamic tract the freon 
nence of landmarks, sod tbe prorirmn of 
other important neurological structures an] 
blood vesv-U 

In consideration of these points we pnp«x 
that tbc nr ferrol operative site be tfar Inferior 
pole oi the obve liecause («) most 0/ tbe hrgb 
cervical secoodarv neorooes for pain ind 
temperature should have decussated bv thru 
(b) tbe oirvr and retro-olivary sulcus are good 
landmarks, (c) the gth and 10th cranial 
Dene*, reatiform bodp and pyramidal tract 
decussation are sufioentl) remote to avoid 
Injun 

We agree with Grant and Weinberger J C. 
White and Schwartz and O'Leary that tract 
otom) 1* a feasible procedure and can be 
performed even bilateralJv without danger t 
Lie Tbl* is contrary to the old teaching that 
the medulla fa a vital organ the slightest In- 
jur) of which wiQ be fatal It is well to re- 
nwmber that roost nuclear masses, Dot 00I) fa 
tbe spinal cord but also m the brain stem, art 
represented for a considerable distance vertic 
ally and that a horizon talh placed surgical 
inaskm will damage relative!) few nerve crlk 
There is some danger of hemorrhage from 
severance of a small intramedullan vend 

Onl) 1 of the 3 cases wii suit able for ftudv 
ing the central course of the spinothalamic 
fiber* by the Marrhi technique. Other in- 
vestigators (Goldstein Forest ct Waller for 
example) have succeeded in following this 
tract to its central term] nation In tbe postero- 
lateral nudern of tbe thalamus Our (* 3 ure 
to trace It above tbe pom was nrof*Mv be 
cause of the fault of the March] technique 
used in our laborator) 

VOfUASY AVD COXC1CKOV* 

Tbe cases of 3 patients in whom a unilateral 
trctioa of the spinothalamic tract, and of 1 fa 
whom a bilateral section of the spinothalamic 
tract was earned out in tbe medulla, are 
discussed In detail 
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\11 patients <um\ul thur respective oper- 
ations 

Incwre instance the opt nt ion wns followed 
b\ analgesia extending downward from about 
the lc\el of t h<_ 2d thoracic dirmatonn on the 
appropriate control itcral Mdt of t he bod\ 
\o analgesia was produtul abo\t the dn\ 
ides 

Postmortc m studies oi tin , nu dull ls dem- 
onstrated tint it is impossible to t u( the urn- 
cal portion of this tract in the medulla with 
out causing enpphtu; and unjustifiable dam 
age 

Climcalh if the operation is done under 
local anesthesia the most satisbuton point 
of entre oi the knife is at the !e\cl oi the up 
|>ermost filament of the nth cranial nirw 
Its location in the anteroposterior dirntion 
wall ljc determined b\ the prodtit tion of pain 
in the face The point of entre is just anterior 


to this point I he depth of the ineision must 
not be less than ) millimeters, but in our ex- 
pinenee cannot exceed 6 millimeters because 
of nnoKement of the 10th cranial nucleus 
antcriorh and the trait of the 5II1 ncr\c 
posteriorh 

\natomnallx the ideal point of section is at 
the inferior pole of the olixe 
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THE USE OF PECTIN AND OTHER AGENTS TO 
PREVENT SHOCK 

UBORJO FIGUEROA, \LD nd FRANk J I.UIKRI MI) CUop, Iffinoa 


P ECTIN is a colloid carbohydrate ob- 
tained from vegetables and fruits* It 
is better known to the profession ai a 
substance toed for oral therapy m cer 
t*In Intestinal ailments. 

The me of pectin solutloo has been ad 
vocated *4 a blood and plasma substitute in 
the treatment of shock (9) It leave* the Wood 
stream slowl) doe to its molecular weight. 

It can be mode into solution isotonic with 
blood exerting an osmotic premure and pos- 
sessing a \Tscosit\ similar to that of whole 
blood (15) It doe* not have an) cumulative 
effect and 11 retained in the circulation for 
some tlroe— 4 to 24 hours (a) being excreted 
unchanged in the urine It Is ncminUgenk 
and innocuous. Pectin solution can be ob- 
tained and processed more rcooomlcalf) than 
can plasma. 

In traumatic shock when there ts a loss of 
plasma at the site of injurv or system! call y doe 
to increased permeabiLt) of the capillaries 
(3 4 is) the use of crystalloid tolubons such 
as isotonic saline and glucose is of transitory 
value (1 it) in (act they raa> be harmful U 
given in large amounts, because they tend to 
leave the vessels quick!) (^1 3 4) earning pro- 
tein along with the fluid producing tmoe 
edema, and lowering the ahead \ depicted 
plasma volume to a critical level (7 10) 
Blood and plasma, when available arc the 
most suitable fluids In the treatment of shock 
therefore the use of pectin or similar sub- 
stances would be considered chkflv In the 
absence of sufficient quantities of blood or 
plasma. The efficacy of the pectin solution 
depends somewhat 00 the method of prepara 
lion and steriGxabon The solutions that we 
used In our experiments were dear and free 
of pyrogen 

FraM IW D*rwt»ri« W Swan? C*Jm«7 *rf P ■ — » 
CAo* VMicmt CWm» Btow i*S»S 
GrWoM School 4 iW Lunrr«ay K 
Tk» (wet* bw! a 
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Exclusive of hemorrhage the exposure md 
massage 0/ intestines has been eooddered one 
of the best methods for prod a a ng eiymmen 
tal shock (16) \\ e decided first to Investigate 
the effectiveness of pectin In the prophylactic 
and active treatment of shock In a nimals 
(dogs) Although hmonhage 5 * an effective 
way of prodadng shock we thought results 
would be more significant U we did not ntiUre 
hemorrhage as the sole factor In the patho- 
genesis of shock. Earl) in the mawage there 
» an edema of the Intestines with a cook 
qtrent increase in volume However later the 
edema disappears plasma -like fluid exudes 
from the surface of the bowel in sufficient 
amount to contribute to Lhe fall of blood pres- 
sure (4, 5) In these animals, puffing 00 the 
stomach the abdominal side 0/ tne dlaphngro, 
the duodenum the upper parietal peril wieuro, 
ox potting ke cubes in the upper abdominal 
cavity did not cause a sufficiently comtint 
fall In blood pressure to utflue such procedures 
In our experiments 

7-xrxxaxxr (Control ts. pbyaVoJofic tahne) 
The erpenmrtt» err performed on bralliy <f"Ci, I* 
to 16 pounds m e^kL Ether aa turd theaoes- 
tbetic, sad tie MtoM was maintained by tract**! 
bsmflbuan. The arterial blood pressure a» reewder! 
by narewrv maooBirteT attached to a cxatwU on • 
itkimg 5 percent sodi matrat tohxtjoo and kaerted 
m the (rntoraj artery The Wood pressure changes 
were recorded errry 5 mm to The latertkiO err 
brocjht oct Lhroojh median bdommat fooswa, 
od tract iod wa» exerted 00 th* mesentery bile Ike 
loop* erf bos H ereeoi»Unt]var>dieTerelrrer*sjjrd 
anti] Wood preuure fill of j tulhmetmo! raemrT 
w*» Testbed sod orawi tamed toe mmetes T eVaa 
mate error aa math parable vu 04x1b ttrm *1 
done tre otte person Jtand/d erf inledroe •» 
Kioeexed j tnwei per m not 

Ctnirtb Sesra health dof» ere ilncled br 
intertmal manipulation and the Wood prreorr rr 
corded It ill be noted (Fif ) that it mpnrcd 

crape erf J4 minntr* erf codtaat t»d aeserc carafe 
to lawn the blood pcewwre w nulbrneten « 
roerenry There as an nnmedate t*D orf btxd 
perwcrV orf I mdluaetm erf mercury smten 
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minutes After this, the fall in blood pressure be- 
came more gradual, until the shock level was 
reached, then there was another sharp drop The 
animals were killed with an overdose of ether 
Effect of physiologic saline Eight dogs were gtv en 
300 cubic centimeters of phvsiologic saline solution 
before the manipulation of the intestines and 200 
cubic centimeters during the trauma The blood 
pressure was recorded every 5 minutes 
There was an immediate fall in blood pressure of 
10 millimeters of mercury w ithtn the first 10 minutes 
of manipulation as noted in the controls In cv cr\ 
animal the blood pressure was sustained for some 
time, the average being 10 minutes, after which the 
blood pressure began to fall again It required an 
average of 62 minutes of intestinal trauma to lower 
the blood pressure 50 millimeters of mcrcun , thus 
phvsiologic saline solution delavcd the 50 milli- 
meters of mercurv fall in blood pressure onl\ 8 
minutes longer than those which received no medi- 
cation (Fig 1 ) 

Experiment 2 (One per cent pectin solution) In 
this group 10 dogs were used and 1 per cent pectin 
solution was injected, 300 cubic centimeters before 
manipulation of intestines and 200 cubic centi- 
meters during the trauma 

There was no immediate fall of blood pressure in 
these dogs as in those used as controls or those that 
received physiologic saline solution The blood 
pressure remained at normal level for a period of 20 
minutes before it began to fall This group of 10 
dogs required 82 minutes of intestinal manipulation 
to lower the blood pressure 30 millimeters of mer- 
cury This is a delav of 28 minutes over the controls 
and 20 minutes over the animals which received 
physiologic saline Obviously , the 1 per cent pectin 
solution was responsible for delaying the occurrence 
of shock 

Experiment 3 (One per cent pectin plus physi 
ologic saline) This senes of animals received 500 
cubic centimeters of a solution consisting of 250 
cubic centimeters of physiologic saline and 250 cubic 
centimeters of j per cent pectin solution, admin- 
istered m the same manner as in the prev ious expen- 
men ^t ^ erc v ' a5 an immediate fall in blood pres- 
sure ; but it required 81 minutes of intestinal manip- 
ulation to lower the blood pressure 50 millimeters 
of mercury This fall occurred at about the same 
rate as in those animals which received the 1 per cent 
pectin solution 

Experiment 4 (Blood serum) In this group of 6 
to,’ 2 '’° CU ^ IC centimeters of serum was injected 
at the same time that intestinal trauma was started 
hi j S ? nun ' vas prepared from defibrinated dog’s 
ood by whipping it with a very flexible test tube 
msh and centrifuging it for 35 minutes 
there was an immediate but slight fall in blood 
pressure nithm the first 10 minutes of intestinal 
anipulation It required 113 minutes of mampula- 
°n lower the blood pressure 50 millimeters of 
^p 5rcut F> or 59 minutes longer than the controls 



Fig r Type and fall of blood pressure during mampu 
lalion of the intestine with and without treatment 


These results lridicate that dogs to which 
pectin solution is given are more resistant to 
shock than are dogs to which no treatment or 
physiologic saline is given while the intestines 
are massaged However, the pectin was not 
so effective as serum in preventing shock 

Experiment 5 (Other therapeutic agents) Other 
therapeutic agents were used to determine their 
benefit on the experimental animal in preventing the 
onset of shock 

a Adrenal cortical extract Tive dogs were used 
Each animal received subcutaneously o 5 cubic centi- 
meter of adrenal cortical extract per pound of body 
weight m 5 divided doses, each dose being 30 
minutes apart Ninety minutes after the initial 
dose was given, intestinal manipulation was started 
There was no immediate fall in the blood pressure 
as occurred in all of the previous experiments (with 
the exception of those animals which received 1 
per cent pectin) It required 89 minutes to lower 
the blood pressure 50 millimeters of mercury 
Adrenal cortical extract was surpassed only by 
serum in delaying the 50 millimeter fall of blood 
pressure (Table II) 

b Adrenal cortical extract plus saline Seven 
dogs were used They received 500 cubic centi- 

TABLE I —TIME REQUIRED TO LOWER BLOOD 
PRESSURE 30 MM OF MERCURY BY INTES- 
TINAL MANIPULATION AND WITH CERTAIN 
TYPES OF THERAPY 


Solution 

Time — minutes 

Controls (no medication) 

54 

Safin e, 500 c c 

62 

Pectin, 1 jjer cent, 500 c c 

82 

Pectin, 1 per cent, 25° c c plus 25° c c 

saline 8x 

Serum, 250 c c 

113 
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TABLE IL — COUP tllJOf OF DIOB IX BLOOD 
ms&rrt with yamob* THOuntmc 
ACTEXTS DUXIXO JUXIPtnUTlOX OF THE 
mrsnxE 


PVjT.liwk uW, 500 cx. a 

Perth aofxtlnn, jdocx. percent m 

Ftetb, jo CX. per ml piaa y 
cc. pfcytWc^r «Ufcw rf *4 

oe i ■ jo e. t| ^4 

UrtBtl rrrlloJ extract to 44 

Adrer*! crrtleal retrod pica ptjii- 

c**ic ufot Uoa ) 4 y% 

U renal carthaT extract pha per 
cent nedl (»oo ex ) 8 

Sdrrtuj ccrtirit ntrnct p*t» per 
c«U pectin ( |» ) anti pi jxi- 

•irjn: mlr* f 50 ca) yj 

Viren*! ctrtkaJ extnd r*w ktu 
( *>«) 4 4 

It la erVirat that prttfa, arm . »»i adrenal cortical 
retract ieJtUrft the fall h blood per war r 


nrter» erf nh> ucrfojic Mime aofotioo t which had 
been added cl 5 cat»c ere! (meter per pound erf body 
rtfht erf adrenal cortical extract Thn wrfutioc waa 
immittered (n the *ame manner as in the prerioea 
experiment*. The Wood prtxmxre u maintained 
t normal lend far to mhxtri erf in teat fail raa 
ntpuUtion before it dropped. NToetj minute* erf 
I tealfeal Btanlpolatkm waa required to lower the 
blood prttwr* jo mlDImeter* of mertarr detar of 
n m Inn to sw the dofx which reexfved phyxlolofic 
s*lme aohitwa lone. 

C. \drroal cortical extract pfera per cent pectin 
aohrtion Her dot* wer* aacd. They ree d red 500 
cubic crnUmetcn erf per cat pectin t which had 
been added o e cubic centimeter per pownd of bod 
eifhl adrenal cortical extract. I thla troop the 
Wood pe r wo re wax maintained l tlm aorraal lerrl 
for minute* before the Wood prenura beta* t 
f D The animal* fa thl* fronp required 1 nunotea 
of Inteatinal mampulalloo to lower the Wood pre-v 
aure jo miDimetm of ur einuj The medieatwo 
(Itiarrd Ih* «r*et of the fall of blood prenaure to 
abock lerrl 18 minute* locker than the frocp hkh 
mretred prr cent pectin wttboert the dreoal 
cortical extract. 

d- Adrenal corucal pin* pectin plu* taCae Free 
doe were axed They recehred tntmveooaJy joo 
cufec cen timet ct* of «ol boo which coo ufoed jo 
cable centimeter* of per cent pectin. 50 cubic 
cenUneter* of pbytiolotic saboc wrftJtloo and 0.1 
cable centfaneter* per pound of bod> weifht of 
adrenal cortical extract The blood pcrarare a* 
maintained t normal lerrl for ro ennatr* erf toteati- 
nal manipolit*» before drop waa acted- Tbear 
in Lmali rrqxtred rrage of 7c rainutra of J 

tff pmil taanipulalion to lower the Wood prrtatrrt 


ro mflWtrre erf mercury THi b I m^utn 

thw waa requhtd to loan the bird nrr-^rr 

t akiiar Jerri fa tb, arfamla kich reemrd 
r per cent pectin and phs-doloth: talax vrfut>, 
without adnraal owticai extract 
t Vdrr naJ cortical extract pfaa Mm Sena 
doc* rrerfvrd 50 cubic Centlmetm c< *era» to 
which bad been added cl j cable ceatiaetm af 
adrenal vertical extract per pound of bed adiM. 
Tha *of lion waa admhmtcred fatramwreir Mwe 
bit «t coil maaipulatlofl waa aUrted. The eternal 
blood (erwure a* tnainlafaed far jo Muncrta be- 
fewe drop* noted. The deebn* fa blood prrware 
from that point no wa ateady but jradcai It b 
ppwn-nt that the adretui cortical extract delirH 
tb* jo mErmeter Lafi fa blood prrMare fi auaatn 
loct*rr tha fa tbo*e do** hxh rrcnrei l aetata 
akoe 

Emrixm 4 . I thb troup of experiawnta 
rarlow* arenta mere uaed fa attempt to rowUl 
ahoch (T bit II) indated by m**Mje of the htteqioe 
ortr a period of 60 m bate*. Fo«t to I aohaali wm 
maed fa raurh ftoup. Aa noted la T hie U the 
ma^ l* blood pcesaore ith 40 tafaetea of 
csanljmbtJoei fa control anfauh wa 4 mlQmrtm 
od Uh 60 rnfawtea maripulatloo jS anlb- 
metera, reprewntiac fall iknllir t the reutrerf* n 
Experimrat 1 (T bio 1 ) The ecprriroenti aarama- 
rittd fa Table II res ex I that j of the 4 rebrtaace* 
o*ed (I pectin, adrenal cortical extract r»l blvd 
aeraml delay the development of ihxk hem fa 
teat trial aajifpulatioo it carried 00 L Ttm b nfa 
treat deal erf diflmnce fa tie protectiee feet af the 
j nbatancea alihowjh a mitt re of adrenal cortical 
extract awl icrum appear* to be tnorr effecth tkaa 
j 0/ tbe other*. Aa fa other troop* of eiperJowuii 
tabs* kwtf crflet* very little protect h rffret- I 
fact, when cctnbmed «tb other ajenU, it actaafly 
anpeared t hiterfere fth tbefr protret! ctbo. 

hare do doubt that if wrum were ovd fa Urrer 
qiiaotrtie*, ft wtmlrl ba prored more effecth than 
tay of the ajent taxed. 


rjnwvntoii use w mis 
A aoJutJoDof 0.75 per cent of pcctfnwu u*ed 
dinJcaDj in caara in arbkh aiUne blood or 
plaima would have been Indicated On tbe 
average the aolutkm wai given at the rale of 
joo eahic centimeter* per hoar tbe Urgext 
quantity adironiitemf to one patient wax 
1500 cubic centimeter*. The vrfuttoc hu 
been ghm chtucaU) to 7c patientx a few 
had repeated Inftmooi and 1 patient had a 
hlxtorv of bronchial axlhma. Nine patientx 
received the pectin during t^eratkxT* and 
one while In (hock due to bemoerhage Tbe 
cTmicai rraold are beat ID minted In the 
(oOowirtg caaex 
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TABLE HI — PLASMA VOLUME CHANGES FOL- 
LOWING INJECTION OP PECTIN AND SALINE 
SOLUTION 


Patient 

Initial 

plasma 

volume— 

C.C 

Amount 
! injected — 

C.C 

Increase in 
plasma \ol 

4 hrs after 
infusion — 
c c 

Hcmatocnt 
before and 
after 

Pectin 

Mr A F 

2755 

500 

505 

3S-37 

Mr* M L 

3260 

Soo 

500 

37-37 

Mr F B 

250 

500 

650 

36-36 

Mu E.N 

2860 

500 

510 

37-35 

Aire. H D 

3500 

Soo 

Soo 

38-36 

Mr H C 

jSoo 

500 

575 

37-38 

Mr C K. 

2025 

500 

537 

37-37 

Mn H M 

2125 

5 co 

SCO 

36-38 

Ain. L. N 

2900 

500 

600 

36-38 

Saline 

Mr* EL B 

3875 

500 

150 

3S-3S 

Mrs M C 

N 2815 , 

500 

170 

57-37 


Avenge increase in plasma volume after pectin 542 c c No change 
in hematocnt reading 

Avenge increase in plasms \olume after saline 160 cc No change 
m bematoent reading 

, Case 1 S G , a white male, weighing 150 pounds, 
was admitted to the emergency room of St Eliza- 
beth’s Hospital, bleeding profusely from a stab 
wound m his right thigh He had a tourniquet on 
his upper thigh, and he was cold, clammy, wet with 
perspiration, ashen-gray m color, thirsty, and his 
breathing was shallow The pulse was 130 and of 
small volume, the blood pressure was 86/40 The 
diagnosis of shock was obvious Unfortunately, no 
blood or plasma was immediately available We 
decided to give him pectin solution while obtaining 
blood He was given 1/6 gram morphine sulfate 
The bleeding vessels were ligated and two sutures 
were used to approximate the skin A prophylactic 
dose of tetanus antitoxin was administered He was 
given 1500 cubic centimeters of o 75 per cent pectin 
intravenously over a period of hours His blood 
pressure rose to 124/76, the pulse rate was 72, the 
dizziness disappeared and he felt v. ell He went home 
the next day No reaction was sustained 

To determine what effect pectin solution 
would have on the blood pressure during an 
operation, we gave the solution to the follow- 
ln S patients 

Case 2 T W , a white male, weighing 163 pounds, 
was admitted to St Elizabeth’s Hospital, feeling 
nauseated and with a history of pam in the right 
side of bis abdomen of 2 days’ duration His red 
and white cell counts were 4,800,000 and 7,800, 
respectively, hemoglobin, 83 per cent, his tempera- 
ture was 99 2 degrees F , pulse rate, 84, and blood 


TABLE IV —BLOOD PRESSURE AND PULSE RATI 
CHANGES FOLLOWING INJECTION OF PECTIt 


Patient 

Average blood pressure 
before and after 
infusion 

Average pulse rate 
before and after 
infusion 

Pectin 

Mr H T 

123/70 

I 36/80 

72 

76 

Mr A L 

122/70 

122/70 

72 

76 

Mrs B S 

170/00 

170/00 

73 

73 

Mr* A C 

120/70 

126/80 

80 

84 

Mrs E H 

130/70 

134/80 

84 

88 

Mrs A P 

130/70 

136/80 

02 

q6 

Mr A F 

160/80 

X70/80 

73 

76 

Mrs M L 

124/80 

nS/8o 

76 

80 

Mr F B 

122/80 

126/80 

72 

76 

Mrs E N 

90/60 

no/70 

96 

84 

Mrs H D 

r 33/70 

126/80 

76 

76 

Mr H C 

724/70 

126/80 

72 

76 

Mr C K~ 

130/70 

136/80 

72 

76 

Mr* H M 

110/70 

110/70 

72 

72 

Mr* L N 

110/70 

130/80 

73 

76 

Saline 

Mrs H J 3 

122/70 

222/70 

76 

76 

Mr* M C. 

120/80 

120/80 

73 

72 


Average increase m blood pressure after pectin systolic ™ 5 mm- Hg 
diastolic 6 mm Hg average increase in pulse rate 3 per minute 
No increase m blood pressure or pulse rate after saline. 


pressure 112/80 A diagnosis of recurrent appen- 
dicitis was made He received 300 cubic centimeters 
of o 75 per cent pectin solution during and after the 
operation His blood pressure 2 hours after the 
operation was 120/80, he did not have any reaction 

Case 3 J B , a white male, 23 years old, weighing 
170 pounds, was admitted to St Elizabeth’s Hospi- 
tal with symptoms of acute appendicitis of 12 hours’ 
duration His temperature was 99 6 degrees F , 
pulse rate, 92, and blood pressure 110/80 He had 
red and white cell counts of 5,300,000 and 12,000, 
respectively, with a differential count of 88 per cent 
polymorphonuclear cells and 22 per cent small 
lymphocytes The hemoglobin was 95 per cent He 
received 300 cubic centimeters of o 73 per cent 
pectm during the operation and 500 cubic centi- 
meters after the operation m 1 hour and 15 mmutes 
There was no reaction 

Case 4 D W , a white boy, 11 years old, weigh- 
ing 108 pounds, was admitted to St Elizabeth’s 
Hospital, with a diagnosis of acute appendicitis 
The laboratory examination revealed hemoglobin 
85 per cent, red cell count of 4,500,000, white cells 
16,150, with a differential count of 83 per cent 
poly morphonuclear cells and 15 per cent small 
lymphocytes The blood pressure and pulse rate 
before operation was 110/80 and 88 He received 
350 cubic centimeters of o 73 per cent pectm solu- 
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suarm gyvecouxh akp obstetrics 


tfcrn. TV Wood potto iw t xs/Ro. N tt 
action noted. 

Cast S- lire. L. MeR, a arhltc /(male bort, 
wettfun* i6j pound* compUined of gsuric datrr* 
after raetb. Prerixn r*r er*minar»m revealed a 
Dooccmctutratlnj gxQ bfatkhr coo tain (njrtooe*. TV 
laboratory rraminatloo revealed ictenii bdn ol 
la. trd ceQ count c< jAao^oo, whitt ettb l 500. 
pobtuorphamKicar 80 per amt, to per cent ot»I 1 
IjraphocYte* hemoglobin So peT (rat TV blood 
f*T«ort Wore opera lion mi ija/Sa Her p!l 
bladder »n remcn,Td trader cydopropane anevtV 
*fa- SV rrc ri re d 500 cubic centimetcri of o jf 
per amt pecibi during the operation, »r*d 500 rob*: 
cent tract era after the retorted t Vt rood. TV 
blood pretaore boon after tha nrvratkn ni 
j«/*a There «« no ImroediaU or late reaction. 


kasxa volume wmrnzt 

la 9 normal Individual! the plasma volume 
waj computed according to the Evans blue 
dye method (6 8 13) uabg 5 cubic centi 
meter* ol o 7 per cent solution tteriltred by 
autoclaving Computation wu made with 
the lid of 1 photoelectric colorimeter The 
plasma volume was determined before and 4 
hours after the admblitraUoo of 500 cubic 
centimeter! of 0.75 per cent pectin solution. 

(TaUca III and I\ ) TV mn p increase la 
pltuna vojtnne was U cable cantraictere. TV 
plaima mhtra# In j caaai (Hr. H. C, Mrs. L. 
air F B ) itfll remained above tV Initial plasma 
rotorc* to boon after tba bfcaloo ($0 C-C-, 70 c-c. 
So C.C. above, reaped frefj) 

Two patients (Mr*. H. B Mr*. M C ) re- 
ceived 500 cubic centimetere of physiologic 
■aflne folotioo and the plaima volctme deter 
mined In the nine manner a* the patient* who 
received pectin- In the*e Individual! the plas- 
ma volume 4 boor* after the Infmton was 150 
cnb5c centimetei* and 170 cubic centimeter* 
above the Initial plasma volume. Although 
the amount of fluid infected wa* the same as 
that given to patient* receiving pectin the 
plaima volume Increase in the aarne In terra] 
wa* much lea* than the quantity administered. 
(Table HI) These finamgi correspond with 
the result* obtained by Jacobson and Smyth 
(1) who found that after the lnfosion of 1000 
cubic centimeter* of physiologfc *aHne *olu 
ticra, the plasma volume wa a definitely Ie»i 
than the amount given (a gain of only 350 
cubic centimeter*) In contrast they did ob- 
aerve that pectin foltrtloo b retained in the 


circulation from 4 to j hour*, and b tome of 
their case* the plasma volume wu ififl above 
the original, j 4 hour* after the InJution. V.c 
did not encounter anv reaction* that we trail 
haw attributed to the blue dye or the corny 
nation of the dye and the pectin kJqUocl 
T he hematocrit rearlinp In there patients 
remained about the *ame level (37 36) 


nnntutr asd covctcfiov! 

Pectin a an economical substance f« tht 
preparation of cofloidaj solution! It b ncm, 
antigenic nontoric and is retained ia tiw dr 
culatron longer than sedation* of crysullofd* 

It prevent* the onset of fbock In er p eri - 
mental animaij for a longer time than when 
physiologic saline or Isotonic glucose solution! 
are u*ed akroe 

It ia stains the blood pressure wet! aj ihown 
dbkaftv b a patient in iboci from hemor 
rhage and In those wbo were undergoing 
operation* 

The roruh* obtained b there experiments 
indicate that pectin solutions may be used as 
a substitute for plasma or whole blood when 
these substances are not available 

In another set of experiment! b which the 
fail of blood presnrre was observed following 
60 minute* manipulation of btretloe*, vari- 
00* agents including pectin adrenal cortical 
extract, serum, sad nnysiologlc safioe (TaUe 
II) were taed to see if they would inhibit the 
development of shock- Each of the first t 
mentiooed exerted a protective influence and 
to about an equal degree We have do doubt 
that b larger dore* serum would hare been 
more effective than wu any of the other 
solution*. 
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Ml Dlls IN III! I^MIMIVIKSOI VUh I'hM \U- 
I'RIN \in HI A I) I) HR 

I H iU O |S)W | 1 M \ M I> ! \ C* s , I < < \mt!r< C. ihltunu 


T ill tmpoaann tli u ’< p'naid h\ 
the htnphaUc ‘•v --U m m tue«lic U and 
sureica] iih i>e- In*- now lncuim 
,ull V't'iH'i'-hui \ tho-o »j»h l nov I 
cdceonhelw.iphiticcircubtinam lh< \ trimi 1 - 
r Tan- o! the bods often ti / ntnl in tr in^ 
lure; the sigaificwe o 1 pathologic changi'- 
\Ul- a repair o f Uh nndicnl hteraturi m 
« Inning mokm tcxthoo’s on undoes, one r 
totmncal tint little attention his Ren purl 
to the Ivmphalic-i ni the human bladder No 
attempt Ins 1 k< n made to correlate the lab 
onton =tudie^ with melodic anil pathnloue 
p-obl-'me It n the hojx. in reporting tlu"e 
studies that the clinician's atlmtion anil be 
called to the importance of considering the 
hmphatics a hen he has occ.ision cither to 
derate upon or to treat din am s of the 
bladder 

dlicre is genera! agreement in the literature 
asto ashere the hmph collectors go after h aa 
the bladder wall In fact, the location of 
the pnman iamph nodes appears to haae 
been the main object of most of the inscsti 
pators The location of these norles as re 
ported b\ l’arler, has been added to tin 
composite dravangs reported here merela to 
complete tbe la mphatic picture (rig i) I be 
purpose of this paper is to describe the 
yopbatics of the bladder itself J he posterior 
abdominal lymph nodes haae receiacd onla 
^condarj attention in this present stud) 
com an extensive stud) of the lymphatics of 
? Iar ge group of human bladders in stilt, it is 
^hcatd that this 1 non ledge may haa'c clinical 
'igmficance 


1 lie ivmphatu s o) the adult human bluldir 
an elifucuU to inject, for this reason infant 
< nlaairs wire u«ed lxc1um\(Is Dilute India 
ml was introduced into the bladder nail aaitli 
a me lia-podc.rmic needle When i colleeting 
iamph se-ul became aasmlircd the collector 
was follov ed ba massaging or runjecting until 
it ended either in another lanipli atssel or a 
la mph node I lus v as carried out from ea era 
possible location of the bladder Camera 
lunda si etches aaere made in approximate Is 
a dor< n casts ba the medical artist while the 
aaorl aaas in progress In a similar group of 
casts, the injected bladders aaere remoaed and 
jirepared for studa Some aaere cleared ba the 
Spaltehoh technique, and all were presera ed 
for careful studa b) the artist B> means of 
stmieliagrammatic, composite dravangs, it w as 
possible to illustrate the import int findings as 
thca v ere interpreted 

cj m n ai m scniPTios or Tin i smpiiatics 
Ol Till IUADniR 

I a mph acsscls originate in ljmpli capillnra 
nctvoris When the) arc not supplied aaitli 
aalaes their form remains rclativela calin- 
dncal Usualla after scacral larger ea lindncal 
aesscls unite the terminal collector is seen to 
contain aalaes The form of the acsscl then 
becomes beaded, that is, alternately con- 
stricted and dilated As the beaded collector 
becomes larger the number of valves dimin- 
ishes, that is, the distance between the valves 
becomes greater as the diameter of the a'csscl 
becomes larger The courses of the lymph 
vessels are particularly tortuous in the blad- 
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der ThU U due In part to the dasttdty of a 
large part of the organ. 

Attempts to inject the macos* in many 
human and animal bladder* were without *uc 
ceai. Aneatbctixed dog* were u»ed In an effort 
to Inject the material Into the mucoia *o that 
a lymphatic network could be verified a 
definite lymphatic network In the mucosa 
could not be demons tr ated. Pcrbap* there are 
lytnph space* that open directly Into the ad 
ventitla of the tubmucosa. In tfee snbmacwa, 
the network could be demonstrated. The 
lymphatic ducti began here and ran a a small 
collect ora In a staircase fashion Immediately 
to the external surf nee and joined the coflec 
ton running along in the adventitia covering 
the bladder In the area which Is covered bv the 
peritooeum the collector* received lymphatic 
cupfflane* from this overlying membrane 

The dj recti oa of the htnph stream U nor 
rnalh determined bv the valve* within the 


Hmph vessel. In thoac collectors that have 
do valve*, retrograde flow may take ji^c u 
the main channel becomes obstructed. h b 
even pcarillc to produce retrograde flow for a 
abort distance In the beaded collector* U d* 
obstructloo Is complete and penbt* for a long 
time In the live experimental ammal. V bean- 
metal, thorium dioxide known to have a ten 
dene) to plug the smaller Irmphatx YMeb 
was utfflxrd In the study of thh subject. There 
live dog* were operated upon and their htah 
dm were Injected In various place* with this 
radio-opaque material. In i dogs, all the 
Urge vessels were ligated Theve ammals were 
followed for j to 6 month by clinical obsen a 
Uou and I -ray film* before bring subjected to 
autopsy There was evidence of lymphatic 
blockage and retrograde edema In the tMura. 
CoEn Lee and GabneUe working on the 
lymphatic* of animal* in other porticos of the 
body also reported evidence of retrograde 
lymphatic edema. Ural th write aod more re- 
cently Rouvvere demonstrated expenraen- 
tftD> that lymph nodes attacked by Inflamma 
boo act as an obstruction. The lymph vessel 
dilate* above the obstacle and backflow mar 
become established In the unheeded ducts, or 
else an edema persists 
The inconstant small lymph nodule*, usu- 
ally found along the »des of the obliterated 
hypogastric vessels, are not coosklrrrd pri 
mary lymph glands. Occasional] \ these may 
be found oo the anterior bladder wall and la 
the prevesical space These tiny glands are 
regarded a* Intercalated 0nterpn>ed) lymph 
nodule* that h raraate lymph dements inter 
nip ting a collector on it* wav to It* primary 
echelon. These minute elements are not 
common and in most specimens not seen 

COCB1E or COLLECTOII 
The h-raphatic collector* In the anterior 
wall of the bladder w01 be de*eribcd sepa 
ratelv from tboe of the posterior wall 1 he 
trigooe floor and infeTolateral walls up to the 
level of the obliterated hypogastric vessels are 
included In the description of the posterior 
wiIL Foe purports of description these di ri- 
al on*, that I* the anterior and posterior walls 
are further divided Into upper middle and 
lower thirds. 
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Fig 1 The position of the main lymph collectors of the 
anterior bladder wall as usually found are represented by 
those shown on the nght side of the organ An important 
vanation is represented by the course taken by those on the 
leftside. 

Anterior wall When the material was in- 
jected in the upper third, fine lymphatic trunks 
were seen to arise and proceed downward and 
laterally toward the middle third where they 
usually turned more directly laterally and 
joined trunks coming from the middle third 
In some instances, trunks passed directly 
laterally, joined similar trunks, and proceeded 
down beside or behind the obhterated hypo- 
gastric artery Occasionally one began in the 
uppermost portion on either side of the mid- 
line This ran along with or without a smaller 
satellite, proceeding directly downward to the 
lower third m the prevesical space There it 
often turned abruptly laterally and formed a 
network of vessels, and then ran slightly up- 
ward to join the main collectors parallel with 
the obhterated hypogastric 

The main lymphatic ducts of the anterior 
wall appeared to arise from the middle third 
They ran more laterally but great variations 
were to be seen There was definite evidence 
to support Arguello-Cervantes’ contention of 



there being relatively little anastomosis of the 
lymph vessels on one side of the median line 
of the anterior wall with those on the opposite 
side The lymphatic collectors usually fused 
and formed one large beaded vessel that re- 
ceived the ducts coming from the upper and 
lower thirds This large collector occasionally 
passed through an intercalated node and pro- 
ceeded down the lateral wall beside the ob- 
literated hypogastric vessel, receiving trunks 
from the posterior wall and finally passed 
laterally, close to the origin of the ureter In 
many instances, it was seen to ascend as single 
or multiple collectors on one or both sides of 
the ureter and at various levels to turn later- 
ally to join primary nodes Frequently they 
crossed the uterine artery and proceeded to 
the level of the bnm of the pelvis before leav- 
ing the ureter (Fig 2) 

In the prevesical space, there was a network 
of fine lymphatic vessels which had a definite 
connection with the entire neck of the bladder, 
posterior vagina, and cervix of the uterus If 
injection was done in the outer muscular wall 
of the lower portion of the uterus and cervix, 
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the dye ascended in a retrograde manw 
through tbe network of the rtveh uiwkr the 
trigone and on etch tide of the neck of the 
bladder and filled the network In the pre 
vesical ipacc Thu network was connected 
with trunk* which ran up literal!-, on each 
ode and joined the main bended collector* 
atdeh drained the upper and middle third* of 
the anirnor and posterior waTLi of the bladder 
Rnre!\ a retrograde injection proceeded from 
the lower third directly up to the upper third 
of the bladder 

PtsLrrtor xtajl When the injecting material 
wa» placed on one aide or the other In the up- 
per third tbe lymphatic network vai *em to 
cross freekv from ooc aide to the other forming 
definite and Intimate ana*tomo*i* and uniting 
the trunk* from both ride* of tbe raldlioe. The 
trunk* were relative^ more uumcrou* and 
were generally ea*ier to inject and follow 
This was pcimBy explained by tbe fixation of 
a Luge part of the posterior waH The path* 
of the trunk* were not *o constant a* those of 
the antenor wall Tbe Individual trunk* fre 
quently coursed laterally to the pnrrury node* 
without uniting with trunk* coming from 
other portion* of tbe bladder In tome »pea- 
men* tbe trunk* appeared to be more or les* 
independent of the \Txuri* of the middle third 
and Joined the trunk* coming from the upper 
and middle thirds of the antenor walk The 
po*terior trunk* of the upper third were more 
mtimatdv connected witn those of tbe an 
tenor bladder wall than were those of either 
the middle or lower third*. 

In tbe middle third of tbe posterior wall, 
the arrangement of the trunk* wa* similar to 
that of tbe upper third except there were gen- 
erally larger trunk* and t hi* portion had a 
more definite connection with the neb Det 
work o\tt the trigone in the lower third There 
trunk* Joined those of tbe anterior wall les* 
often than those of the upper third. 

In the lower third, over the trigone, the 
vessel* were more ncroeiuu*, and manr in 
dividual trunk* coursed separately to the 
primary nodes (Fig 3) 

ctrtcinaio'ci 

1 The rtodr of tbe Irmpbatics of tbe bu 
r r<«n urinary bladder convinces one that a 


thorough knowled-*e of this system h of V£ 
n !e clinical importance 

3 Thh anatomual feature ihoukj be ituj 
led not only b% the urologht who may ptat 
daensc* of tbe bladder but Lrr any ftirgcou 
who epentes upon tbe lower abdomen or prJ- 
vic organs, particularly of the female 

3 Tbe lymphatic network begin* m tbe 
submuco*a where the tiny duct* run duecth 
to the external surface arid there Join Urge 
collectors containing valvea. 

4. Tbe salved collector* determine the 
course tbe Ivmph flow*. Retrograde and cub 
lateral circulation ma\ ahvlouuy be more ihf 
ficult In these bcadeJ (calved) vessel* whkk 
often form tbe main trunk*. 

5 \* a general rule the lymph *y*tcm of 
tbe anterior wall of the bladder t* drained by 
collectors on either *tde of the mklBne that 
fuse and form ooe large beaded \ari. These 
run down along the course of tbe obliterated 
hypogastric* on either ride toward the neck of 
the bladder near tbe origin of the ureter 
There they turn laterally after reed mgtninl* 
from the posterior wall and then Join pnntfry 
lymph node*. 

6 There i» an occasional ipedrtwn In whkh 
the main trunk, nut rad of coursing along the 
»tde run* more Dearly over the dome bat 
usually to the ride of the mldfine. 

7 '‘There fci relatively little anastenwris of 
tbe lymph vrasds fnxn 000 »dc of the median 
hoe of the anterior wall with those on tbe op- 
posite nde. 

8 There Is a large network of small (un- 
bended) lymph duct* completely surrounding 
the neck of the bladder wiricb are lobmatelv 
connected with those of the posterior wall of 
this organ as well as tbe cervix of the uterus. 

9 Tbe collector* of the posterior bladder 
wall, unlike tbo*e of tbe antenor wall csuallr 
kave the bladder separately to course to tbe 
regional node*. 

10 Over the floor or tbe posterior wail « 

tbe bladder there i* abundant anaUoroori* cf 
tbe fine lymphatic network of ooe ode of 
tbe median line with those of tbe opposite 
ride. , 

11 The posterior abdominal Ivcnpb node* 
receive the Inuphatlcs from tbe bladder ana 
other prixT organs. 
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THE Rh FACTOR IN INTRAGROUP BI OOD 
TRANSFUSION REACTIONS 

BYRON C. BUTLER MD DAVID Is D AN FORTH, PU 1 if D and 
JOHN SCUDDER MD FjACA, N,w lock, V* loth 


T HIS report coorerns *u Rh negative 
ohjtetncaJ patient who carried a dead 
fetm for 3 month* tod who then at 
the middle of the 7th month of preg 
nancy aborted a macerated stillbirth. Follow 
ing the abortion became of uncontrollable 
uterine hemorrhage the patient went into 
•hock. One hundred cubic centimeter* of 
group o Rh poll tl vc blood waa administered 
A severe hemolytic tramftascci reaction oc 
cuned and wa* followed ten dayi later b> 
genera Iked convulsion*. The patient grade 
ally recovered 

Twenty five similar case* have been ana 
lysed and ait presented briefly 
The Rh factor ha* been *hown to have an 
important part In at least four hitherto unci 
plainer! processes. These are the occurrence of 
hemolytic transfuixm accidents afteT repeated 
trarafusioni with blood of the homologous 
group (»b) the occurrence of simitar reaction* 
after the first transfusion In obstetrical pa 
tienta (j8 ji) the frequent occurrence of 
complication* of pregnancy in women with 
erytnroblastotic fetuses (14 19) and the unit 
mg of universal edema of the fetus, Icterus 
pa vis neonatorum and anemia of the new 
bom under the one disease entity erythro- 
blastosis fetalis (17 24 18) The fundamental 
mechanism in all of these processes is the Sw>- 
Lmmuniratkm of an Rh negative Individual to 
Rh agglutinogens. The Introduction of the 
agglutinogens may take place dther by trans- 
fusion of Rh positive blood into an Rh nega 
live individual or by the presence of an Rh 
positive fetus In an Rh negative mother 
\\"hrn the anti Rh agglutinins have reached 
a high titer as the resalt of isoimrmminstioo 
they may react with the Introduced agglutino- 
gens. li the introduction Is by transfusion a 

>rw tW LKptitmoU M OKrtnri »*3 Cr»*™*WT 
IWniIhlwi i*4 lb* nih »*««T I •*— ■ 

ta«c**<r» •< r»r*tL^ I ^kw c.i^m 


hemolytic reaction mas occur In the raw of 
a pregnant woman she may dcCver an eryth 
roolastotic infant or abort an erythrohiaUotic 
fetus. Further detail* concerning the Rh lac 
tor may be found in recent revlewi (9, jj, 
40 46) 

CASE ItrotT 

The patient was j6 year old Irish boawaBe 
deduranda, qolntipara (4 IMnj ckiktnrs 4 tpeeU- 
aeoos abortion*). The last j prtrnando jHW 
term babies. The neat to hast baby Urtag am) 
tba hit dad 5 boon portrait am (eanw aabtfawil. 
The patient a s re f titc re u fa the ant qwr t n a dmk 
of the Sloane I(o*prtal for Borneo 00 October it. 
Mi. Physical rtarmalkm showed no dp [Scant 
delect*, llrr last menstrual period as Aagast 7 
04 1 1 the estimated data of labor u Mar >4 i*4»- 
Tba blood preawr was i j/70 tbe uriot, aorwal 
H er blood irasfroop and Rb nrp Ure. A tendency 
to esmrive wrtjtbt fain as noted fa Decrtaber »d 
was corrected with roo alone Art. I Jammy 
fetal morwaeau erased, and iflijncwis *f fetal 
death as made. This a 1 aubalantmtcd by -fty 
Thereafter, the atcriae »»e receded tl%btfy a*d mo 
hmher eight gain occurred Tbroo*bout the re 
mahwier of tbe preiuancr tbe blood j K imui e a a 
tgrd about 140/ lo falat trace of sfbtrmfa appeared 
In the nine at tbe last dinic visit, March 19. Oa 
March jo, tbe patient wa admitted fa settee U!"‘< 
and debrer ed peedpftowsly while brtng transferred 
from tbe wheelchair In tbe bed. The letw wa » 
macerated itffibmh of j *wu tbs rac Tbepticeat* 
as Intact and fibrotic tba membrane* were ques- 
tionably Intact. Cmrtlmxm utmos Urcdfaj oc 
ctrnrd hich could not be controlled by ateflne 
masasjra pftaJtnn, and crjonorlne Esamiaitww 
shewed the cerrti to be catact and no material could 
be felt inside tbe terus Tbe ter fa* canty *i 
packed tjjbtly Kfa Iodoform pur 

The hfaod prertare by tbh tftac hid laQen t 
yj/40, and the patient wa [n ajDd shock. A 
traotfoaioo wa* started, immediately and wa f«- 
krwed by transftnfau erf poop blood cMwpatjbV 
by tbe uvoal met her 1 of crrvw matchlnf This bfaod 
waiRhpodtfrr One bandrrd coble ccnthoeters had 
been aommistrTrH before eaamlnatloa 0/ tbe pa 
I icnt old chart mealed her t b* Kb orpin 
The blood was topped mtasedLitdl and the pb-ms 
was contained The patient etcdrtico F*dua£r 
hn proved with the Wood pressure ru*og to ja, to. 
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This occurred in sprie of i too cubic centime 
ten of plasma and goo cubic cen timet en of 
blood. From this point, tbe protein* increased 
and readied 8.1 gram* per cent on tbe iStb 
da\ In til tbe patient received 3 Tcc coble 
cen tune ten of plasma and 1 ,gco cubic centi- 
meters of Rb negative blood roughly cquivi 
lent to iq donors. 

Plasma tedium On tbe 3d day following 
the transfusion reaction, the plasma sodium 
was normal, 142-8 mflEequi valent* per liter 
By tbe next morning it had decreased by 4.2 
mllDequi valent* per liter Tbe values 00 tbe 


day of tbe convoliroos rose from 147A t 0 
l S* a mmi«iai\-aknts per Gin fo&owlnj the 
hypertonic *ait and adrenal cortical extract 
Bv the next morning, this had increased uffi 
further to 1344 milbetjul valent* per Eter fol- 
lowing which a dedioe occurred. 

Phsma foiassiam. The venous blood Ul« 
after the 4th convulsion revealed the plasm a 
potasaium to be 44 mflliequinlent* per Eter 
After the 7th convulsion, thh had inotaied to 
5 1 9 mffliequi valent* per Eter \fter th: hjjrr 
tonic salt and adrenal cortical extract a level 
of 4^3 mffliequlTiJtnt* per hter wai obtained. 
Three rabserpteoi determinations 00 tbe id, 
3d, and 4th day* following tbe convuWocs 
showed the concentration to be lower thin 
tbe peak value but higher than the initial 
determination 

Plasma cUsridrt The chloride* rose from 
98.3 mUDetpri valent* per Eter taken after the 
4th convulsloo to 103 1 mlDleouirilenU per 
Eter following the amni duration 0/ hypeT 
tonic salt- On tbe 3d day alter tbe con-rubious 
(13th post transfusion day) the plasma chlo- 
ride concentration eras 91 t) mUlltapd Talents 
per Eter Twenty four hour urine spedman 
were then analyzed foe *oimm chloride Tbe 
first *och specimen contained 11 j grams so- 
dium chloride in 4 Eter* of urine. She was 
then ltarted 00 enteric coated sodium chlo- 
ride pill*, 1 gram every 4 hours. 

Carbon Axaxiit ctmblnlni prrrr Tb 1 
showed the greatest fluctuation of any electro- 
lyte. The firit determination dooe 2 day after 
the transfusion reaction and after afkauzatnn 
revealed a value 0/3143 mEGequl valent 1 per 
Hter By tbe next day this had risen to 33.7 
mJlhequnralents per liter From this point on 
there was an increasing add oris as shown by 
a fall to 134 mfifiequivilents per filer after tbe 
4th convulsion. This condition was appar 
ently corrected as judged by a return to nor 
roil during tbe succeeding days. 

h rofreUs* * i feafew The nitrogen retention 
was manifest by a value of 60.2 nulEgrams per 
cent on tbe day following the tranduswu re- 
action. ThJ* protressive])- increased, reaching 
1 30 millig rams per cent after tbe 7th convul 
sloe. From then on, the values fell slowly to 
66 2 milligrams per cent 00 tbe 23d day fol 
lowing tbe giving of Rh pod tire blood. 
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Sk»cc Hospital for V\ omen that no obstetrical 
pa-tknt shall be transfused with blood of tin 
known Rh unless the patient a Rh 1* known. 
In the event that ahebRh negative Rh nega 
live blood a used far transfusion When eraer 
geney transfusion I* required and the patient a 
Rh has not been determined only Rh negative 
blood b used When Rh negative blood U not 
amiable in either of these latter instances 
plasma transfusions are employed 

What should be done when ineb a hemo- 
lytic reaetkm occurs 5 

i Stop the tramfasJoc immediately and 
if the patient s condition requires it a plasma 
or serum transfusion should be substituted. 

a Prove that a hemolytic reaction has oc 
curred by drawing and centrifuging the blood 
and examining the plasma for hemolysis. Test 
the patient • and donor 1 blood far Rh factor 

3 Secure compatible Rh negative blood to 
support the circulation aa Indicated. 

4 Cftthrterisc the patient i hoar after the 
first appearance of the reaction, and examine 
the unoe for hemoglobin, red blood cclla, and 

pH 

5 ‘■'tart alkalisation Imm ediately This is 
accomplished b) the admirdstratfon of 4 -° 
grams oi sodrum bicarbonate by mouth every 
4 hours and a 4 per cent solution of sodium 
bicarbonate by rectal tap every 4 hoars. A 
\ molar sodium lactate solution may be used 

intravenously Alkaflxadon should be con tin 
ued to maintain the urinary pH above 70 

6 Analyze the blood for hematocrit and 
non -protein nitrogen and the plasma for 
chlorides, carboo dioxide combining power 
and proteins laiJj 

7 Restore the cell volume and plasma pro- 
tein* bj giving Rh negative blood and plasma 
transfusions. 

8 WiththeoccarTmceo/oCguna,mirirttbe 
fluid intake to between 3,000 and t,<x» cubic 
centimeters daily to prevent overhvd ration 

9 If convulrioos occur In assodaboa with 
increasing bemocoucen trat ion and aodods, 
extra sodium may be admumtered m the form 
of hvpertonic aairae. Eachatin may help by 



caufing sodium retention and potassam X 
uresis. 

It b emphasized that the treatment cf coo 
didoos such as this should not be eiqfrir*] 
but ratheT directed toward correcting the to- 
dosi* maintaining fluid and electrolyte bal- 
ance and restoring ceG volume and plasma 
proteins. 

At the tune of the hemolytic reaction, there 
b a hut of not only the administered dococ 1 
blood but also the patient 1 own red Wood 
cells. This b attributed primarily to an sgglo 
tmln and agglutinogen react loo. With ihh 
process, there b Hberatiw of the various hstra 
corpuscular constituents following which he 
mogloiunaria and oliguria become evident 
The mechanisms Involved have not been ule 
quately explained although there are adher 
ents to both the theories of tubular blockage 
by bematm casts and of renal arteriolar 
vasoconstriction. Whatever may 1* the basis, 
the oliguria In the case presented was severe 
and protracted and was not prevented by either 
prompt alkalization (t6) or Immediate com- 
patible blood transfusion (iq) and <5J not 
give way to thumb until alter the hnno-Uv 
blnuria ckaraL A few boors following the 
onset of diuresis, the patient entered a critical 
phase marked bv repeated generalized con 
rubious and coma. 

The cause of the convubHwii b difficult to 
explain. They may be associated with changes 
in the electrolytes secondary to the oBguna 
Prior to the onset of convuMom, there bad 
been a rapid Increase in bemocon centra don. 
When they occurred the patient was In aa 
do*b the nouprotein nitrogen wa near It* 
peak, and the chlorides were below normal 
As the coovublocis progressed there was a 
greater Increase in the potasrium than in the 
sodium concentration. 

The convulsive action oi potassium V* known 
(6 7 jo, sj) In one of our dogs dying in 
convulsion* following the Injection of potas- 
sium salts the cerebrospinal fluxl coo centra 
tioci 0/ thlscatwo was 13 2 miUIeqoi alentsper 
hter and In a not bn 1 t mfllieqol -alent* p« 
Eter (36 37) , 

Thb patient was given hypertonic saline in 
trayvooeshr as such solutions cause red act loo 
n brain volume and dilation of the blood Far 
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thcr, sodium salts are known to protect against 
lethal doses of potassium in animals and to 
lower the level of potassium in the blood (2, 

5 . I0 ) 

Adrenal cortical extract has been show n to 
have a similar action (33, 42, 43, 44, 47) It 
was used here in conjunction with salt 

One is not justified in attributing the subse- 
quent favorable course to this therapy alone 
However, the convulsions decreased in sever- 
ity and ceased Blood dilution was secured, 
blood potassium fell, the concentration of so- 
dium rose, and the acidosis was corrected 
The data are incomplete In the future more 
studies should be carried out in similar cases 
before any definite conclusions can be drawn 

To obviate such transfusion reactions, a 
requisition form for blood transfusions has 
been introduced in the Presbytenan Hospital 
This form embodies questions relative to the 
Rh factor, previous transfusion reactions, and 
pertinent obstetrical history (Fig 2) 

SUMMARY 

A case is presented in which an Rh negative 
obstetrical patient sustained a severe transfu- 
sion reaction following 100 cubic centimeters 
of Rh positive blood The reaction was char- 
acterized by chill and fever, hemoglobinuria, 
jaundice, oliguria, and convulsions The blood 
chemical findings are tabulated Twenty-five 
similar cases of intragroup transfusion reac- 
tions have been selected from the literature 
A rational, although tentative, method of ther- 
apy is outlined It is emphasized that under 
no circumstances should obstetrical patients 
be transfused with Rh positive blood unless 
the patients have been tested for the Rh factor 
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EVPERIMENTAI HEAD INJUR1 WITH SPECIAL 
REFERENCE TO CERTAIN CHEMICAL FACTORS 
IN ACUTE TRAUMA 

E. s. oimnjicv \ir> facj ; n UTBvreR, m n \i j„ \i c uu 
W E. STO.VF Pti FX, Demur, MVUgin 


T HE oxidative metabolism. of the 
brain In head Injury u a subject 
which reipdrrs further Investigation 
COnkml observations *uggc*tlris the 
occurrence of cerrbral anoxia and poi'ble 
factor* in ft* causation following cratdocere 
bml iniun have been dtscimcd by Schmber 
Schnedor/ find associates noted a decrease In 
the oxygen saturation of the arterial blood In 
8 of 9 dog* subjected to experimental head 
Injur} and found low arterial blood oxygen In 
13 of 13 pdtienU with concmafon of the brain. 
Lindquist and LeRoj ttudkd the cerebral 
blood flow in the dog b\ mean* of a thermo- 
siromuhr placed on the right common carotid 
arten the nght external and the left Internal 
c irotld arterici being ligated and the vertebral 
vt-rvb left Intact. A decrease in cerebral 
b*ood flow waj observed following head Injury 
and determination* of the oxygen content* of 
arterial and of external Jugular blood shoved a 
ilightly decreased arteriovenous difference 
These author* concluded that the cerebral 
oxygen consumption was decreased a* a reaolt 
of the trauma, and suggested that the ability 
of the nerve cell* to uae oxvgen may be 
directly Impaired br\ injure 
The present report on experimental cranio- 
cerebral trauma in dog* include* data on the 
oxygen saturation of the arterial blood and on 
the cerebral arteriovenou* difference* in 
oxygen carbon dioxide and gluct^e the cere- 
bral Wood being taken from the sagittal sinus. 
Chemical studies of cerebral tissue have been 
made b\ the technique of freeing the brain 
in lit* pnor to removal of specimens for 
analyst*. This procedure stops all metabolic 
processes in the tissue and prevents pent 
mortem chemical changes. 

rmlVRnunni M '^ferf *.»jw IxvwXr C»fc*» 
■ni^f 


Sfnce It baa vcrdwaU- been shown 
acute anoxia Induce* raped lactic add forma 
tioo and phcsphocreatlne decomposition In 
cerebral tissue (u) it h to be expected that 
any serious disturbance In the cerebral oxf 
dative metabolism following head Injury woe VI 
manifest Itself In similar change*. 

It Is generally recognised that glucose sup- 
plied by the blood Is the primary substrate of 
the cerebral oxidative metabofnm. One cf 
the chief mechanmua of glucose cataboHim In 
the brain a the well known phosphor) iation 
evde of Meyerhof and others fa 7 14) In 
which glucose is converted to tvrwwe phos- 
phate and subseouentl) through a serin of 
reactions Is transformed to pyrovic add. In 
the presence of adeauatc oxygen pynrvic 
add is further oxidized to car ben (boride and 
water through a scries of step# not vet etad 
dated In absence of ox y gen, pvnrric add is 
converted to lactk add. 

Whether other pathway* for oxidation or 
for lactk add formation exirt in cerebral 
tissue Is disputed (137 14) but the phos- 
phorylatlng mechanism is undoubtedly pres- 
ent and functioning The present study deals 
with some of the constituents Involved in this 
cycle lactic add, the level of which On cere 
bral tissue) appear* to depend primarily upce 
metabolic cooditloos suen a* oxygen supply 
and functional activity or oridatrve rite 
adenosine triphosphate which arts as a phos- 
phate earner in the phosphorylation of glucose 
and rarkra intermediary metabolites phos- 
phocreatlne which functions a* an organic 
phosphate reservoir In equilibrium with 
adenosine triphosphate inorganic pbo^ihaJe 
and other add -soluble phosphorus com- 
pound* the significance of whsdi I* stiff ob- 
scure In some experiments the Iron coo tents 
of the tissue specimens were determined to 
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fT*- *• rt*fir*tie«« la prcrfo^odjj gar* to the aorart k*d Lid it Smj rrUraed klHV-i 
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with liquid air (9) tod specimens of tiaaue 
were removed for chemical analysis Cortical 
•rtu from whJch specimens were obtained 
irtd tided the part erudite, eorcmil, ectoiitcrtl, 
mpnuyhiin tod cctosylviin gjn 

In 1 to 6 day experiment! the procedure was 
tunfltr except that blood pressure tod respira- 
tion usually were not recorded 


Oxygen content and capacity tod carbon 
dioxide content of blood were determined try 
the \ an Slyke-Iselll maDometnc methodi (1 5; 

Blood glueoie was determined on line 
hydroxide centrifugates by the method of 
Hagcdorn and Jensen as modified by Kramer 
and Sterner 

Lactic add was determined bj the method 
of Barter and Summeraon 

The method! for fractionation and deter 
minatioo 0/ the aad-*olnbte photpborus com- 
pounds have been described (jo) Predpita 
tion bv means of caldum hydroxide and xo 
per cent ethanol arpa rates inorganic phos- 
phorus, roost of the nudeotsde phosphorus, 
and an add -stable fraction which seems to 
consist largely of hexosr-6- monophosphate 
Unpnecfpltated are pbospbocreatme an add- 


stable fraction predpitated by 80 per cent 
ethanol, and an ethanol-soluble fraction. 

The nudeotlde phoapborus present In nor 
nial brain consists mainly of adenosine tri- 
phosphate but may Indude a small amount 
of guanesme triphosphate (10) These core 
pounds appear in the Cs insoluble fraction 
Two of tne three phosphate groups in each 
case are freed bv add hvdrohm, while the 
third remains combined with the ribosc com 
pcccnt of the molecule The ribosc com 
ponent Ls quantitatively determined by an 
adapta tioo of Biai s reaction for pentoses, and 
the amount of attached phosphorus ealeu 
lated In normal cerebral tissue this equals 
half the add brdrolyxabJe phoapborus predp- 
iuted- Adenosine drahoapnate If present (as 
in postmortem tissue^ appears in the predpl 
late but adenyBc arid (adenosine rnoi*ph(A- 
pbatc) ii found in the Ca-solubJe fraetkw 
Only a trace of inch Ca -soluble pentov-con 
tabling material Is found In normal cerebral 
tissue an Increase (such as is found pojtmor 
tetn) Is Indicative oi decomposition of tdeoo- 
slne triphosphate 

Iron was determined in the washed tri 
chloroacetic add precipitate bj the method 
of Kennedy (8) and the amount of Wood in 
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Fig 3 Blood pressure and respiration m a moderately injured animaL The second blow caused a 
marked pressor response with loss of respirations for 102 seconds No loss of lid reflexes occurred The 
animal did not respond to pain from tail pressure but responded to pain from manipulation of the dura 
The brain was frozen 37 minutes after injury A contusion subjacent |to the fracture showed typical 
chemical changes An unbruised adjacent area showed slight changes, while a contralateral area gave 
normal values for the constituents determined 


the specimen calculated from the equivalent 
oxygen capacity (15) and the oxygen capacity 
of the animal’s blood Allowance was made 
for a trace of nonhemoglobin iron present 
this, determined on the perfused brains of 2 
animals, was o 8 milligram per 100 grams 

Acid-insoluble phosphorus was determined 
on appropnate aliquots of the digests used for 
tfon determinations 

RESULTS 

Oxygenation of arterial llood The most 
common finding was increased oxygenation 
after head injury This was observed m 22 of 
a to f a f °f 3° animals m which samples were 
obtained 14 to 180 minutes after injury One 
animal showed no change, and 6 showed 
jmldly decreased oxygenation One pro- 
onndly injured animal with respiratory pa- 
ra ysis (dog 56) was given artificial respiration 
Manually for 7 minutes, after which the re- 
sp'ratory function recovered Arterial blood 


drawn 15 minutes after injury showed an 
oxygen saturation of only 49 per cent 150 
min utes later the oxygenation had recovered 
to a value of 81 3 per cent, which was slightly 
higher .than the initial level The results of 
several experiments are plotted m Figure 1 
The variations in the arterial blood gases are 
to be ascribed to respiratory changes, for the 
most part Figures 2 and 3 show typical 
changes m respiration and blood pressure 

It may be noted that morphine induces only 
minor changes m the artenal blood gases 
Average values showed a shght decrease in 
oxygenation and a corresponding increase in 
carbon dioxide content, indicating a very 
mild depression of respiratory activity, as 
compared with control animals given only 
local anesthesia 

Cerebral arteriovenous differences In the in- 
jured animals no significant changes occurred 
in the cerebral arteriovenous differences in 
oxygen, carbon dioxide, and glucose Deter- 
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ruinations nude 18 to 75 minute* after injury 
In 11 animal* gave an average of 8.6 volume* 
per cent oxygen removed from the blood as it 
pined through the brain. The corresponding 
average value in 11 morphmlzed control 
animal* was 7 A volume* per cent The aver 
age values for carbon dioxide added to the 
Wood were 7 6 volume* per cent in the Injured 
animal* and 7 0 volume* per cent in the con- 
trol*. The average value* lor shicose removed 
from the blood were 14 milligram* per cent 
after injur) (7 animal*) and 11 mUEgTurra per 
cent In the control*. 

No generalized disturbance in the cerebral 
roetnhoUcn I* revealed bv these data If an) 
decrease in the oxidative rate occurred It wa* 
paralleled b) a decrease in the cerebral blood 
flow No mnunreroent* ol the latter were 
attempted in these experiment*. It shock! be 
noted that atrv increase in intracranial pres- 
sure wa* relieved bv the trephine opening 
before the blood specimen* were drawn. 


In 4 control animal* the cerebral arterio- 
venoo* difference* a ere determined both with 
and witboot morphine analgc*u. The average 
difference* found without morphine were <Lj 
volumes per cent of oxygen and 6 j volume* 
per cent ol carbon dioxide Under morphine 
the average differences for the *aroe dogs were 
4.8 volume* per cent of oxygen and 6 0 vol- 
ume* per cent of carbon dioxide Decrease* 
occurred in t Instance* and Increase* In 1 

Blood from the external jugular vein showed 
a higher oxygen utoritioc than that from 
the sagittal sinus in normal and Injured 
animal* It 1* evident from the data that In 
the dog the blood of the external jugular vela 
is a min are of cerebral venous blood with 
variable amount* of blood from other parts of 
the head, and b not suitable for *tudk* ol 
cerebral metabolism 

Ckcwical channel in cerebral tmue Acute 
changes have been studied m H injured ani- 
mals, 5 to 85 minute* alter injure Iir^ ol 
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and adenosine triphosphate, 20 to 85 minutes after injury Unshaded columns repre 
sent averages of values from 6 uninjured dogs Shaded columns represent averages of 
values from 2 to 4 animals No changes are found after injury in unbrmsed areas or 
in grade 1 contusions With more severe bruising, inorganic phosphate is increased 
at the expense of the organic fractions Still greater changes occur postmortem in 
animals not subjected to cranial trauma In the case of adenosine triphosphate, 2 of 
the 3 phosphate groups are determined after acid hydrolysis The third, a Inch re 
mams bound to the nbose component, is calculated from a determination of the 
nbose The normal 2 to x relationship changes but little in contusions After post 
mortem decomposition for 30 minutes, the lower ratio indicates that the nucleotide 
remaining m this fraction is mostly the diphosphate White columns, no contusion, 
dotted columns, contusion grade 1, diagonal lines, contusion grade 2, horizontal lines, 
contusion grade 3, black columns, contusion grade 4, black with white diagonal lines, 
postmortem In the adenosine triphosphate group the right column shows acid hy 
drolyzable P, the left column nbose monophosphate P 


the cortex showing no macroscopic evidences 
0 contusion often appeared to be entirely 
normal as regards the chemical constituents 
studied, even in profoundly injured animals 
n other cases the lactic acid was shghtly or 
moderately increased in areas showing no 
P^chtal hemorrhages Changes in aad- 
soluble phosphates were absent from these 
areas or were so small as to be of doubtful 
s'gnificance In one animal the specimen con- 
calateral to the injury showed normal phos- 
phates and only a slight increase in lactic 
acid, although on the injured side there was 
extensive laceration with extrusion of much 
cerebral tissue, and the animal remained un- 
conscious to the end of the experiment 
Areas of the cortex which had sustained 
visible contusion showed marked chemical 


changes which were roughly proportional to 
the degree of local damage but bore no relation 
to the physiological response of the animal 
Lactic acid changes in representative experi- 
ments are showm m Figure 4, and changes 
m acid-soluble phosphates in Figure $ 

A question immediatelv arose concerning 
the effects of extravasated blood on the chem- 
ical findings in areas of contusion, especially 
as to the apparent decreases in acid-soluble 
phosphorus compounds The possibility of a 
localized edema also required consideration 
In 6 experiments the amounts of blood in 
the tissue specimens were estimated from iron 
determinations It was found that grade 4 
contusions might contain as much as 30 per 
cent blood, while normal tissue contained 
about 5 per cent Acid-insoluble phosphorus 
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*u determined m these specimens and the 
value* found mere corrected by calculating 
the amounts present in ico grams of tissue 
exclusive of blood. In 5 of the 6 experiments 
the corrected value* showed an apparent de 
crease of add -Insoluble phosphorus in the con 
tuslans (6 to 14 per cent) u compared with 
con train t end areas the sped mm not showing 
this decrease represented * milder decree of 
contusion than the others. The effect may 
have been doe to dilution” 0/ the tissue by 
localised edema or to Actual loss of phos- 
phorus from other cause*, ‘dner the add 
insoluble phosphorus represents rtiaUxTl) 
stable tissue material (phosphoDpid and nn 
cleoprotdn) its apparent decrease in con 
fusions Is thought to be doe to localised 
edema. 

In these 6 experiments the values found for 
the sod -soluble phosphorus compounds were 
corrected by calculating the amount of each 
constituent present in 100 grams 0/ tissue ex 
elusive of blood and exclusive of apparent 
edema fluid In the contusions. Allowance 
was made for the add-soluble pboaphomi 
compounds in the blood However after the 
corrections were appCed the results remained 
qualitatively the tame as shown In Figure 5 

It is therefore concluded that in areas of 
contusion there occur formation of lactic aod 
and partial decomposition of phoaphocreatinc 
and of adenosine triphosphate with acarmu 
lotion of Inorganic phosphate. The nudeotide 
phosphorus which remains is duefh adenosine 
triphosphate with little or no adenosine 
diphosphate. The ribose component of the 
decomposed adenewne triphosphate appar 
ently disappears. A slight loss 0/ total add 
soluble phosphorus usually occurs. The cor 
rected valors for ‘residual organic phos- 
phorus fractions did not Indicate the occur 
re nee of significant changes. 

Laicf crurse »/ change* In 11 experiments, 
cerebral tissue was obtained for analysis 1 to 
6 days after injury The findings are similar 
to those Immediateb, after injurs Precise 
evaluation is impossible in the absence of a 
method for producing strictly comparable 
la Junes in different animals but there ap- 
pears to have been a measure of recovery as 
regards lactic and and phosphocrearine in 


several of these experiments. In no case wax 
the bctic aod show ico mlffigranM per rco 
paraa in this poup and in several batoarey 
tom lactic add levels were found in grade 1 
contusion*, in striking contrast to the hafings 
Immediate!} after injury In one experiment 
there was an apparent lo* in 'residua] OTgiok 
phosphorus fractions, but unfortunately ro 
values for blood In the specimens mere ob- 
tained in these experiments. These results 
are presented as preliminary experiments 
only further studies of chemical changes dur 
Ing recovery are planned 

akvltsu or OB»ca\Anox» 

Ladle odd and fhai pkxrcol ne Icvli 1 
cerebral time In the course of this and ot far 
investigations a senes of determinations of 
blood plasma lactic add has been made riraut 
taneously with determinations on cerebral 
tissue freaen in sif* under various conditions 
The data confirm previously pabGshed en 
deuce (18) that the cerebral lactic add is fade 
pendent of the level In the blood, bdog id 
some instances much higher and in othcri 
much lower Other workers hare shown that 
the "hematoencephalic barrier fa reta lively 
impermeable to aniocss (4) * 3 nee tactic add 
Is largely kmlmJ at the pi I of the Mood It is 
probable that its rate of diffusion between 
blood and brain is relatively low From ob- 
servations of the effects of hypoxia and other 
conditions on the cerebral lactic aod level it 
fa evident that the latter fa regulated pnmarilr 
bv metabolic conditions withla the cells 
Experiments hare shown that In dogs under 
moxphlne the cerebral lactic add begins to 
Ldova* when the oxygen in the respired air 
is reduerd to between 1 1 and 1} per cent 
(oxygen-nitrogen mixtures) at which kxvi 
the o xvgeu saturation of the arterial blood fa 
5 to 65 per cent. \ airing the perial 0/ 
ypo-da between is and 60 minutes does not 
change the lactic add levd Upon rradmfa- 
rioc of air alter relatively mild degree* of 
by -pctsls the cerebral lactic add level returns 
to normal within 10 minutes for the mere 
severe degrees of hypoxia within 4} mmoles. 

The phosphocreatlne level in the brain rt 
decreased br hypoxia, the dccomporitwo 
beginning at oxygen levels 0/ approximately 
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7 per cent in the respired air, corresponding to 
an artcnal blood oxygen saturation of 23 to 
31; per cent Complete recovery of phos- 
phocreatine occurs within 10 minutes after 
readmission of air m even the most severe de- 
grees of hypoxia studied 
The lactic acid and phosphocreatine in the 
brain may also vary with, the oxidative rate 
or with the functional activity of the neurones 
Lactic acid values found in mice under ether 
or barbiturates are lower than those in unan- 
esthetized controls Phosphocreatine is in- 
creased by barbiturate anesthesia Lactic 
acid is increased by sensorimotor activity 
(exercise) and in convulsions induced by 
picrotoxin or metrazol (18, 19) In dogs, 
morphine analgesia gives more uniform lactic 
acid values with a slightly lower average than 
does barbiturate anesthesia (11) 

Unbruised areas from injured, brains The 
cerebral lactic acid and phosphocreatine levels 
found after craniocerebral trauma do not in- 
dicate the occurrence of a generalized cerebral 
anoxia Since mild degrees of hypoxia, well 
tolerated by the animal, are sufficient to cause 
increased lactic acid in the brain, the frequent 
finding of normal lactic acid levels in appar- 
ently undamaged areas of the cortex in animals 
suffering from profound injury may be taken 
as an indication that the oxygen supply and 
utilization is sufficient in these areas 
In other instances, in the presence of ade- 
quate arterial oxygen, the occurrence of lnghcr 
than normal lactic acid levels in areas which 
show no visible evidence of contusion may 
represent a mild degree of local damage This 
interpretation is suggested by an experiment 
in which such an area was found directly be- 
neath the skull fracture, together with a 
lower (normal) lactic acid level in contrala- 
teral area However, the occasional occurrence 
°f a generalized disturbance in cerebral oxi- 
dations is not excluded by these experiments 
In some instances subdural hemorrhage 
occurred The cerebral tissue subjacent to 
such mass lesions was often found to be nor- 
mal with regard to lactic acid and phosphorus 
compounds It cannot be denied that with the 
skull intact a subdural hematoma mar cause 
localized anoxia by compression which wo Id 
uot be present when the bone is rumored and 


the brain is decompressed The same is true 
of severe degrees of brain swelling 

Contusions The chemical changes in areas 
of contusion are comparable to those in cere- 
bral anoxia m that lactic acid is formed and 
phosphocreatine decomposed, with accumu- 
lation of inorgamc phosphate The two con- 
ditions differ markedly m respect to adenosine 
triphosphate which is decreased by contusion 
but not by the most severe oxygen depriva- 
tion studied, a level of 4 2 per cent in the re- 
spired air, which approaches the level of fatal 
anoxia The disappearance of small amounts 
of acid-soluble phosphorus from areas of con- 
tusion is not paralleled in hypoxia 

Chemical changes occurring in cerebral 
tissue postmortem include decomposition of 
phosphocreatine and adenosine triphosphate 
The decomposition products of the latter are 
found as adenosine diphosphate, adenylic 
acid, a nucleoside or free pentose, and inor- 
ganic phosphate (20) In areas of contusion 
the findings differ m that phosphocreatine 
and adenosine triphosphate do not com- 
pletely decompose, furthermore, the organic 
products of the decomposed adenosine tri- 
phosphate have largely disappeared 
The chemical changes in areas of contusion 
may be the result of a combination of direct 
injury to the cells and anoxia resulting from 
local vascular damage 

Animal-human correlations The reaction 
of the human patient to head injury differs 
in some respects from that of the dog In the 
latter, either the injury causes death within a 
period of a few' minutes to an hour, or the 
effect is comparatively mild, the animal re- 
covering to a relatively normal state within 
an hour or tw 7 o after the blow Lengtln 
periods of unconsciousness lasting for manv 
hours or days, such as are frequcntlj seen in 
the human, have not been observed in the 
dog in the course of these experiments 

There is also a marked difference between 
the animal and the human in the pattern of 
delaved death In the animal, delaved death 
is associated with failing circulation of a 
shock-like state and gradual respirator} 
failure The clinical findings of increasing 
blood pressure with bradjeardia followed b\ 
pulmonan edema commonlv noted in the 
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human wen* not ol*erred in (be experimental 
animal. In the human, anoxic anoua m*\ he 
a factor In the presence of [Ktlmoruua edema. 

There win a marked difference in the In 
ddence of subdural and epaiural dot*. 
Although these tenons are common In the 
human the) acre rare m the dog Anatomical 
difference* between the human aod the dog 
probably account for these variation*. There 
are fewer pial-durnl venous connection* in the 
dogibrsui a dirumatauce which reduce* the 
likelihood of rupture and subdural collection*. 

Contusions of the brain are common In the 
human with head Injury The} have been ob- 
served 1047 P« cent of 1 5 1 postmortem exam- 
ination*, ana In the 73 Individual* there were 
iqi d’rtmct bruises (6) The effect* of area* 
of contusion on the general brain rconomr 
should be remembered in management of *uch 
case*. Further experimental work should 
clarif) the value at oxygen thcrap} and It* 
effect* on the anoxic atate in areas of coo- 


1 The cerebral metabolism ha* been in 

vestigated in dog* subjected to experimental 
craniocerebral trauma. 

3 The oxygen saturation of the arterial 
blood was uioaQ) found to be increased after 
head Injun m a few balance* uttrratkm wa* 
observed. Tbe*e change* were due malnh to 
variation* in respirator} function 

3 The cerebral arteriovenous difference* 
la on ■gen carbon dioxide and glucose have 
been measured cerebral blood being obtained 
from the sagittal unu*. Head injury did not 
cau«e rigruh ant changes n these value*. 

4 Spcamen* of crrebral tu«ue for chemical 
anal\*i* were obtained be f reeling the beam 
in i In Studies were made of hetk acid and 
add soluble phosphorus compounds In some 
experiment* amount of blood in each spent 
men was estimated from iron content acid 
insoluble phosphorus al>o determined 

3 \reo* of the cortex showing do macro- 
scopic e science* of damage were wane time* 
entireh normal a* regards the chemical coo 
stituents studied even in profoundly injured 
animal*, s nee a mild aegTee of hvpoxia 
cause* Increased lactic add it l* coododed 


that no generaHttri dirinrlance In cere hnd 
oxidations resulted from the head Injure 

6 In other Instance* the lactic acvl *a 
*T ghtH IncTravd in cortical arras showing no 
macroscopic evidences 0/ contusion and fn 
the presence of adetpiatc arterial impn 
This finding mar represent either a null dr 
prre of local damage or a more aklerprcad 
disturbance in cerebral oxidative meduni rra 
in these animal*. 

7 Area* of contusion showed grratlr in 
c r e as e d lactic aod and inorganic pbo-phate 
and decreased phosphocrratlne and adenodne 
triphosphate The organic decomposition 
product* of a den came tnpho<phate had 
large!} disappcaml. In contrast to the find- 
ing* In postmortem tissue V slight Ww 
of aod- soluble phoxphom* mutH} occurred. 
The* finding* ma> be due to a condonation 
of direct Injun to the cell* and an da result 
Ing from vascular damage 

8. In brain* studied 1 to 6 da\i after injury 
there appeared to be partial recovery as rt 
gard* tne lactic add and phosphocreatme fn 
area* of couturion 
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TRANSLOCATION OF THE PERONEUS LONGUS TENDON 
FOR PARALYTIC CALCANEUS DEFORMITY OF THE FOOT 

WILLIAM H BICKEL, M D , Rochester, Minnesota, and JOHN H MOE, M D, FACS, 

Minneapolis, Minnesota 


A DECADE ago von Baeyer (i, 2) 
wrote a rather broad article discuss- 
ing the merits and procedures for 
- translocation of tendons The idea at 
that time was not new but was seldom used 
and he considered the procedure worthy of 
more common use and consideration By 
translocation he meant the changing of the 
course of a tendon muscle preparation to per- 
form a new function without severing the 
origin or insertion of the muscle When such 
an operation was possible he believed that it 
had se\eral advantages over the transplanta- 
tion of tendons as is commonly done It is not 
ncccssarv to depend on the sutures to hold the 
tendon at its new point of insertion Earlx 
function of the translocated muscle and ten- 
don is possible, and fewer adhesions arc likelx 
to form Von Bae) er also expressed the belief 
that the tension under which the translocated 
tendon and muscle were placed caused the 
muscle to hypertrophy and so better scr\e its 
function in taking over the duties in replacing 
a usualh stronger muscle He proved this 
latter point to lus satisfaction in experimental 
animals and refuted previous beliefs that 
muscles under tension tend to atroph) It is 
reasonable to assume that the stimulus to the 
reflex arc from one of these muscles is less dis 
turbed when the origin insertion, and plixsio- 
logic tension of the muscle are kept intact 
No subsequent reports of this procedure as 
applied to the peroneal muscles haxc been en- 
countered in the Lnglish literature In us In 
searching for an operation which would supple 
actixe plantar flexion to a foot with a paralxsis 
of the gastrocnemius and solcus muscles w Inch 
lead assumed a caleaneal deformitx the sur- 
geons at the Gillette State Hospital for Grip- 
pled Children at St Paul Minnesota beliexcd 
the procedure as suggested bx xon Baexer was 
"orthv of 1 trial 1 lie results from transplant- 

J ro’ti the ‘'crtwn ttn Oribojxx3ic ^ur^ers Msno ( hrm 


mg the cut peroneal tendons into the tendo 
achilhs or the calcaneus had not been consid- 
ered too successful In 1937 a small senes of 
these operations w r as begun and enough time 
has elapsed that an e\ r aluation of this pro- 
cedure should be made 

A total of 13 patients hax^e undergone this 
operation, the last one included in this group 
having been done in January , 1942 The pa- 
tients selected all had had pohom)elitis and 
had reached the residual stage One patient 
was operated on onlx 1 rear after the acute 
episode of poliomyelitis, the remainder had 
had the disease at least 5 jears pnor to op- 
eration The longest interval between the 
disease and operation was S vears while the 
average was 5 1 x ears The average age of 
these patients was 99 xcars, the youngest 
being 5 x'ears of age and the oldest 15 xears 
There were 7 male and 6 female patients in the 
group 

The prcxnous medical treatment had been of 
the conxentional conservatix c nature with 
actixe physical therapx r folloxving the acute 
stage Two patients had had prcxnous surgical 
procedures one patient had had a Ilokc txpc 
of tendon transplant of the foot combined 
xxnth plantar fasciotoni) , in another case an 
unsuccessful attempt had been made to per- 
form anterior bone block of the ankle 

The presenting complaint of all 13 patients 
selected for this operation x\as a calcaneus de- 
formitx Sexcn of these had an associated 
xalgus deformitx of the ankle and foot In 4 
cases some caxnis deformitx was present 
Careful ex aluation of the muscle strength in 
all muscles of the leg was made (Table I) In 
the majontx of cases the operation xxas done 
onlx when the strength in the peroneal muscle 
was rated as fair or belter In 2 crimes in which 
the preoperatixe rating for the peroneal mus- 
cles was “poor, operation was performed In 
1 of these cases the result xxas poor xxhile m 
627 
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TABLE L— FSEOPE1ATTVE UCtCT-E POKE* AST) 
BEStriT OF OraUTION DC IJ CASES OF 
TSA-N 8 LOCATION OT THE FESONtO* LON 
QC» TENDON 
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the other it most be rated u very good Id all 
Ixi t 1 cases the power In the gastrocnemius 
and soleus musdes was rated from poor to 
trace In two case* there was (air pcrcrtr in the 
gastrocnemius group and when this was sup- 
plemented by a sound peroneal which was 
translocated the plantar function of tbe foot 
was respect! vrh excellent and very good- 

t Mcce the translocated peroneal tendon can 
at best ool) partialh fulfill the function of tbe 
gastrocnemius and soieus rausdes, an> added 
strength from these muscles enhances tbe sne 
cess of this operation. Likewise the strength 
of tbe flexor haQudi loopui and tbe flexor 
diptorum kxigus as a ell as the posterior tibcai 
muscle aids in plantar flexion the latter 
muscle together with the peroneui brevis gives 
lateral stability to the foot Tbe power in the 
tibialis antenor muscle appeared not to have 
an> effect upon the results from the procedure 
under discussion 

In only one of tbe cases in which operation 
wm performed has it been found necessary to 
stabthxe the foot to either a triple or a sub- 
astragalar artbrodests. Two of tbe more se 
verdy invol td patirnts are still wearing 
braces and mi) need some bony stabfllxation 


at a future date. One of tbev patients had a 
pod result the other obtained an unsatis- 
factory result 

ofeiativt r*ooj>ran 
After the customary sterile pn parallel and 
draping a tourniquet Is spphed t th: thigh- 
A curved in cuke ts made over the coun of 
tbe perooeal tendons extending from afwut i 
inches (5 era.) above the btml maJJroka 
around this structure and to tbe point here 
the perooeus loogus passes beneath tbe tarsal 
bemes to its insertion on tbe lateral arpett of 
tbe base of the first metatarsal and the infero- 
lateral aspect of the first cuneiform Iwoe*. T be 
perooeal retinaculum (s spilt and the perxwta 
loogus tendon is mobtHmi. A secood kngf 
tudlnal Incision is made around tbe spex of tf* 
bed in the mid line and extending down to the 
pen oat cum. This Incision H then connected 
with the first by deep subcutaneous dissection 
(Fig 1) V> 1 tii a wide osteotome a \ shaped 
groove is cut into the calcaneus over Hs apes 
for about 1 inch (a 5 cm.) This groove must 
be deep enough to receive the perooeal tendon 
(Fig *) With an ordinarj button boot in 
arrted in the second fndsioo tbe perooeus 
loogus tendon is polled around into this new 
suJcua. Extreme plantar flexion of tbe anile 
and foot aids in this maneuver The tendon is 
inspected through the first indsion and It Is 
made certain that (he plantar dissection has 
extended far enough a*edlifl\ to allow the 
tendon as direct a pull as possible in its new 
bed arrow the spex of tbe Mel (Fig 3) 

The superior tod inferior perooeal retinae 
uti mi) then be repaired with a continuous 
suture or a few interrupted sutures of chrome 
catgut ‘'ubcutaneous tissue is dosed with 
Interrupted plain catgut and the skin with 
plain Interrupted rytor sutures. A padded 
cast is applied from the toes to tbe knee with 
tbe ankle In about 4t degrees of plantar 
flexion 

The foregoing procedure was ased in the 
majority of cases however with several 
surgeons operating on this group there were 
some minor variations- Three incisions were 
used in 6 cases. In these cavs tbe long urved 
first incision was not continued and tbe 
perooeal tendon was reroored from its bed 
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h\ subcutaneous <ii«sntinn In om instance 
the peroneus hrcaas tendon aaas cut and 
sutured into the tendon of the pc rontus lnngtts 
togiac addid mu«clc power In another case, 
the tibialis anterior a* 1 well as t lie jx rone us 
hrcaas vv transplanted the former being 
sutured into the tendo arhillis, the latter into 
the jxroncus longus In , eases long Ie,r casts 
were applied and in 1 instant e no ea<t at all 
was used 

Immobilization in plaster w is maintained 
forabout .,vccls at the end of which time the 
cast vas remoud the wound v as insjxcttel 
and the stitches were remoaed \eti%e caer- 
rise was then begun in phonal thcrapa \t 
the end of s to (> aaccl s the patients wen al 
loved to be up and wall mg with a heel ele 
vated to correspond to tin amount of plantar 
fiction v Inch remaintd Ibis heel was grad 
ualh lowered o\er a period of seacral months 
until it was the usual or needed height 
I’hesical thcrapa and niusele reeducation 
were continued until the patients left the bos 
pital, usualh about 2 months after operation 

rosTom pvmr comi*i ications 

In onh 3 of the 1 3 cases in which operation 
was performer! did pnmara healing of the in 
cision occur Jherr is a persistent tcndcnca 
for the edges of the central portion of the 
undermined area to slough In all cases the 
incision caentualla healed T he average heal- 
ing penod was 2 to 3 months, the longest heal 
mg penod was 6 months In 1 case pinch 
grafts were used to hasten healing In the 
later cases great care was taken to separate 


/ 



! 1 (I'ltiir in calranrai*. fur reception of |xrimciis 
!i 1 us trrilm 

tin illusions is far as possihh andtoram out 
tlu subcutaneous tunneling as close to the 
hone as possible 1 lie circulation in the mtcr- 
acning tissue thin appeared to he more ade- 
quate than when the earlier procedure was 
used and better liealim; was obtained 

K1 S|!I TS 

While stre nglli nnd fum turn in transplanted 
nr translated tendons and muse Its are some 
times diilieult to estimate, in the cases here 
eonsidired it is possible to make some \er\ 
dehnite eonclusions 1 he results were classi- 
lied in 3 groups When the dcformita persists 
the re suit oh\ iousl\ is poor With the deform- 
ita rorreeled hut muscle power poor, onla a 
f<ur result can he recorded When walking 
poaair is present aaath some ‘ push off” the re- 
sult is conside red 1 ;rw/ If the patient is able to 
stand on the toe s of both feet tile result is con- 
sidered to he ver a good and aihcn he is ihle to 
stand alone upon the toes of the foot on aalnch 
operation has been performed an excellent 
result has been attained 



I ik 3 1 cmion mobilized from its lied nnd transferred to 
prepared groove Closure of peroneal retinaculum 
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Fn 4 ritwat mfUiiJaiMtaT Offct « foo< ce hjck 
opmtxn u performed 


The gmlnt improvement In the itrcngth 
of the transposed mu*ck take* pUcc from 
about the 3d to the 6th month after open Loo. 

In thi* Email *erin there were 3 poor result*. 
1 fair result* 4 good result*. 3 very good re 


»ult* and 1 excellent remit (Hg 4) la um 
marking the remit* of operation there * r S 
latWacton, end remit* and 5 ra*c Iq whfch 
there wa* little If an\ improvement 
The peroneal tendon m re-explored in 3 
injtnnce*. Inacaresltwa loo-e and in thr 3d 
it wufraved out In all ra-e* the tendon wa 
tightened and In 3 the strength of the perooeu* 
brevl* wa* added In transplanting It onto the 
calcaneua. The remit* remained poor and 
■ubsequenth an anterior booe block operation 
wa* performed 00 one ml lent 
Tmo of the poor remit* can be IduiteU at 
tributed to the transposition of a peronnrs 
kmgu* tendon which wax too weak to be of 
value In it* new food loo One tendon became 
frayrd out from what wax probablx an im- 
proper!} prepared bed. No definite close 
could be determined In the other 3 unMtiv- 
f act on remit* 

COVCiCJIOXl 

Tmupositlon of the prrrmms Icmgu* trnd<« 
in cakaneal deformltle* of the foot bax pro- 
duced aatiifactorv remit* In a mflkient num 
ber of cue* to warrant a continuation of Itx 
oae The beat remit* ha el wen obtained when 
the operation wa* done on natientx who had 
alight remaining power in the gutroenemiu* 
muscle and fair or better power i the tram- 
po*ed perooeal mu*de. It t* oa opinion that 
the remit* m thix procedure are itrikmglr 
better than if the peroneal tendon i cut and 
transplanted into the tendo achflfix or 
cakanru* 

REH-RENCra 
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FRACTURES OF THE NECK OF THE FEMUR 
An Analysis of 157 Intracapsular and Extracapsular Fractures 
IRWIN E SIRIS, MD.FACS and JOHN D RYAN, M D , New York, New York 


T HIS study analyzes the management 
of 157 consecutive fractures of the 
neck and intertrochanteric region of 
the femur seen on the Fracture Serv- 
ice of the Third (New York University) Divi- 
sion of Bellevue Hospital from January 1, 
1941, to June 30, 1943 It is our contention 
that immediate internal fixation enhances the 
ability of feeble, undernourished patients to 
survive, permits their ambulation in bed, re- 
duces the incidence of potential complications, 
and allows early ambulation with crutches 

INTRACAPSULAR FRACTURES 

There is sufficient evidence that the older 
methods of treatment were unsatisfactory 
The plaster spica, Russell’s traction, well leg 
traction, and other conservative procedures 
“chained elderly people to the mattress” and 
subjected them to potential complications 
which endangered their lives with no assur- 
ance that umon would follow (Fig 1, a, b, c, 
d, e) 

Changes in position for feeding, for use of 
the bed pan, or adjusting bed linen, accentu- 
ate the pain of an inadequately immobilized 
fracture and make sedation inevitable Spon- 
taneous motion in bed is restricted Despite 
good nursing care, usually inadequate m 
chanty hospitals, incontinence, cvstitis, de- 
cubitus ulcers, sepsis, thrombophlebitis and 
hypostatic pneumonia beset the bedridden 
patient, and all militate against his surviving 
with a fracture which mav ultimately heal 
The voluminous literature concerning the 
results of internal fixation for fractures of the 
hip attests to the general acceptance of this 
method of treatment as the procedure of 
choice The question of subjecting the feeble 
patient to the tremendous risk of the opera- 

From the Department of Surgery New \orh Unn crv.tv Col 
*^ge of Mediane and the Third Surgical Division Bellevue 
Hospital New \orh \ \ 

Dr Ryan 13 now Captain MC US Arms First General 
Hospital. 


tion has caused many surgeons to wait until 
the condition of the patient improves In our 
experience many of these patients have con- 
tinued to fail, and we have operated upon 
them when pain and impending complications 
from confinement to bed dominated the 
clinical picture Most of our patients who died 
* were over 70 years of age, undernourished, 
and poor risks, and were in the group initially 
treated by traction 

It has been our impression that those pa- 
tients who were treated with internal pin fix- 
ation immediately or very shortly after admis- 
sion had a better chance of surviving and had 
a smoother course than those in vhom opera- 
tion was delayed to wait for the condition of 
the patient to improve While the operating 
room is being prepared efforts are made to 
combat shock and dehydration 

Attention must be centered primarily on 
saving the patient’s life, and it is our thesis 
that bv immediate internal fixation of all 
fractures about the hip the mortality from 
these injuries has been reduced and the inci- 
dence of union has greatly increased 

It mav be argued that frad and feeble pa- 
tients might not stand the operative proce- 
dure Granting that such a possibility may 
arise, the fact remains that they mav have 
difficulty surviving the complications of the 
conservative methods of treatment While we 
admit that our mortality has been high, we do 
not attribute this to the method of treatment 
but rather to the pre-existing complications 
and delayed surgery as most of the deaths 
occurred in the group which had preliminary 
treatment with traction Contributing factors 
have been the desire to obtain perfect reduc- 
tion and proper placement of the transfixion 
nail, this occasionally required further manip- 
ulation, replacement of incorrectly placed 
guide wires and waiting for the development 
of the roentgenograms, all of which was time 
consuming 
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To lessen the shock arul the ordeal of the 
opera tioo m the feeble patient in whom on ad 
mkiKW there is about 75 per cent aHoement 
of the fragments or In whom the attempt to 
rralme the fragments h.u molted In onlv a 
75 per cent reduction we recommend trans- 
fixion without further manipulation The de 
la\ due to further manipulation and to the 
necessity of reinserting guide wires and await 
ing development of the roentgen oma ms is all 
cumulative Such delay adds to the shock and 
ordeal of the operation and may have a telling 
effect on the patient a life Wmle the roent 
genogrum will not reveal the sotrodest ob- 
servance of the principles of mechanical Era 
tion nevertheless a sound therapeutic proce 
dure has been earned out if the transfixion 
and fixation Is sufficiently firm to permit the 
patient to be out of bed in a few days. 

We do not wish to offer any compromise in 
reduction or proper placement of the trans- 
fixion nail in the younger age group or wdl 
preserved Individuals. We arc well aware of 
the inherent dangers of taking this position 
But m the feeble, fniff Individuals or those 
afflicted with serious medical problems, care- 
ful evaluation should be made of the abiliti 
of the patient to withstand am protracted 
surgical procedure Under these circumstances 
some compromise in redaction is permissible. 

It Is logical that immediate transfixion helps 
to preserve the meager blood supply from the 
Egaroenturo teres and the tom capsular ves- 
sels. When thus adequate!) immobiLieed, there 
should be no rotation or shearing of the frac 
tore surfaces or extension of damage to the 
visceral capsule which would Jeopardize the 
effort to re-establish an arterial anastomosis 
and cement the fracture surfaces. The more 
proximal the fracture line the more urgent the 
need of immediate transfixion and the more 
desirable the Deed of the closest approxuna 
tion of the fragments to normal 

A majontv of surgeons use the Smith Peter 
sen three flanged nail Others favor various 
modifications of skeletal fixation such as Hen 
dersoa s lag screw Moore pfni and the hke 
Our experience has been lim ited chiefly to the 
use of the cannoiated three flanged naff. Those 
who use the three flanged nail fed that it 
meets the criteria of rigid fixation expressed bv 


Watson Jones Le that (t) the flange p* 
vent rotarv movement (1) the length prevent 
angulatorv movement, (3) there h a minimum 
of bone displacement and (3) there k a man 
mum of surface contact. 

The immediate and final resuhs of Internal 
fixation arc therefore contingent fir t on thr 
abllitv of the patient to surmount the oriral 
of the operative procedure and become arabn 
lalory second the alilltv of the dwupted 
blood supplv to re-ertabBsh Its contlnnltv and 
cement the fractured surfaces aod thin! the 
maintenance of the fragments rigkflv In pod 
tloQ until there is roentgen ognphk evidence 
of union— a factor depending on the second 
conti nge nt. 

Ojfraikt pr wrdare *J iuirmal jink an In 
patients of vouoger i$e and those well pee 
served, a general or spinal anesthesia b used 
In the aged and feeble 30 cubic centimeters of 
1 per cent procaine hydrochloride Is Introduced 
antenoriv Into the Joint and 30 cubic rent! 
meters along the hue of irvcidon PremedKa 
tion with morphine should be used with 
caution in old people, ^mall down of 1/6 grain 
may bring the patient to the operating room 
in marked respfratorv depression. The decs- 
con as to Immediate preoueritive sedation (j 
left to the anesthetist in the operating room 

In most Instances redact km has been arcom 
1 dished bv the Leadbetter maneuver wbkh Is 
indicated in most cases bv the heel palm test 
The fractured extreraitv ts then wcurefr heed 
on the traction table in a position of 10 to jo 
d e gT tts internal rotation to maintain the neck 
on a borixootai plane and a! id acted with bare- 
l) enough traction to maintain the limb In 
position The other leg 11 maintained in a 
comparable pout ion of abduct loa and ifijthUy 
lower to allow sufficient room for pladng the 
1 ray tube for taking the lateral roentgeno- 
grams. 

After reduction is obtained an effort is made 
to establish bony landmarks t aid l the ac 
curate insertion of the guide sire ndnfnWe 
eliminate complicated gadgets for directing 
the insertion of the nail We foil w the sunple 
expedient of placing a Michel clip over tbe 
middle of tbe inguinal ligament •> suggested 
bv Moore Another skm din hi added inch 
below and < inch lateral to the Icmoral 
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Fig i a, T K , 54 years of age, had an intracapsular frac- 
ture on January 17, 1941 b, Satisfactory restoration of 
fragments in bilateral Russell traction inth abduction 
c, Absorption of the neck from shearing and rotation result 


mg from the constant though limited mohon in bed d and 
e, Treated with internal fixation 3 months after ndmission 
to hospital This patient regained complete function, fol 
low ed 3 years 


artery Both dips form opaque targets and are 
utilized as focal “sights” for gauging the direc- 
tion of the guide pins 

The distortion of the skin dips on the roent- 
genograms should be avoided so as to obtain 
the fullest advantage of these focal points in 
expediting the operation This distortion can 
be prevented (1) by keeping the patient’s 
pelvis absolutely horizontal on the tunnelled 
cassette holder, (2) by centering the x-ray 
tube over the neck of the femur and parallel 
to the hip and pelvis, (3) by placing the skin 
clip in the obese on the overhanging skm at 
a site corresponding to the midpomt of the 
inguinal hgament 

The time of the operative procedure de- 
pends on the rapidity with which we can take 
and develop the plates We do not use the 
fluoroscope for checking our reduction and 
have tried to make 3 sets of x-ray plates serve 
our purpose Ihe first to check reduction and 
locate the skm dips m relation to the head, 
the second to locate the position of the guide 
pms, and the third to check the position of the 
three flanged nail 

The use of two machines has simplified our 
procedure since once the machines are proper- 
ly located the operative field can be draped 
without bemg disturbed by subsequent man- 
ipulations of the machine for check roent- 
genograms 

Operation While the first set of roentgeno- 
grams are bemg developed, a burr hole, some- 
what smaller in diameter than the Smith 
Petersen nad, is drilled 1 inch below the pro- 
truding ridge of the lower end of the great 


trochanter as suggested by Watson-Jones We 
have found, that by beveling the lower outer 
and upper inner borders of the burr hole with 
a small osteotome, the guide wires are not de- 
flected by the overhanging ndges of the cortex 

Having determined the relation of the skin 
clips to the head of the femur, two cahbrated 
guide wires are inserted in the direction of the 
middle and inner quadrant of the head In the 
insertion of the wire through the medulla of 
the neck, the operator should be able to push 
the wire in without drilling until the wire hits 
the head If it fails to enter easily, it is striking 
the cortex along the wall of the neck and 
should be redirected 

In high subcapital fractures the guide wire 
is drilled for a short distance into the acetabu- 
lum as recommended by Henderson This step 
anchors the head, prevents its rotation when 
the oncoming nail crosses the fracture site, 
and the nail is less apt to impinge on the guide 
wire 

As indicated by the second series of roent- 
genograms, the better of the two guide wires is 
used for the insertion of the nail Preferably, 
the nail should traverse the fracture line in the 
most vertical position so that the superim- 
posed body weight will be directed through, 
rather than across, the fracture hne To deter- 
mine whether the wire is encroaching on the 
pm it is sufficient occasionally to rotate the 
wire without extracting it The drapes remain 
on the patient until the final roentgenograms 
are approved 

It is our opinion that the three^senes of 
roentgenograms are essential to the success of 
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the operation. Tbe eDmJnatkm of any orw 
»eria of rocntgtnograms ma\ jeopard nr the 
ultimate outcome 

Tbe Insertion of a nail without tbe aid of 
guide wires ma\ save time but if tbe nail Is 
misdirected and requires reinsertion, no time 
m saved and there is added rt»k of damage to 
the cancellous bone and its Word supply 
\\ ith tbe developing facilities near tbe op- 
erating room and with the aid of a rapsdlj 
acting developer the waiting time can be ap 
predablj lessened 

Potloffratneccrrandfoil/rrup A hght plas- 
ter boot to tbe knee with a bonmnuU board 
reinforced with plaster behind the beet Is ap- 
plied in the operating room This insures 
against outward rotation of the leg and dulra 
paction of the nafl We do not permit patients 
to be turned on the uninjured tide We par 
tloJh attribute to this procedure the di«en 
gagement of tbe nail from 5 high subcajwtal 
fractures and therefore caution against it 
Ouadnceps exerdva are encouraged and tbe 
patient is allowed out of bed in a week 
Weight bearing it deferred until nnion is 
roentgrnogr* phi call v evident. However few 
of our patients use their crutches properlj It 
t* sJeruixamt that tbe patienu with the greater 
angles begin bearing weight toonet complain 
less and dispense earlier with thnr crutches 
without nn\ untoward effect 

VXUA3JI IT BESITLTS Or TDC TKEtTSICfT 
or ccra.\CAraui_v* tbactcre* 

Tbeie were S7 InUacapsula fractures. 
Fifty three were treated bi mternaJ matron 
47 with a Smith- Petersen nail, 5 with a Smith- 
Pet ersen nail and Hawley bar and b\ Moore 
pins for a spontaneous fracture following radi 
atlon for carcinoma of tbe cervix One patient 
*t treated by external fixation with Roger 
Anderson half pin Three patients were 
treated by Russell traction. 

Tbe three hips treated b\ Russell traction 
were imparted abduction fractures. Only 
enough weight was applied to keep tbe leg 
from rotating outward The position of tbe 
fragments did not change during the 3 months 
tbe patients remained under observation 
Twenty -eight of tbe 54 patients were opc 
rated upon as soon after admission as fa cffi ties 


could be arranged 16 others within % dai * 

within 11 dm, and tbe remaining j « crc 
operated upon 00c on tbe 25th dav another «t 

the end of 1 months ami the third at the end f 
4 months. 

The patient who was treattd L> external 
fixation wyh half ptnx developed infection at 
the site of insertion of a distal pin. Tbe patient 
was followed for 1 1 nvonlh^. Tbe fracture 
united and he is back at wmk (lips. 3 a, b e 

d) 

i/ariuf tr Of tbe 52 cases treated with the 
Smith Petersen nail 5 died (0.6 per cent) 
They were 6S 79, S4 75 and 70 jean of age 
Tbeie nutritional statu on idrru'rioo wa 
poor They were first treated In tractloa for 
n 3 1 37 »od S diva, respectively They 
continued to do poorh and were operated 
upon under local anesthesia In the presence of 
some complication They died on the jth, 5th, 
7th 103rd and aist day respectively after 
their operation 

Eisinuion of f*c mil from t fce frorimal frog- 
man In s patients the nail slipped out of the 
proximal fragment They were rein •cried Thn 
occurred 00 the 4th th, 12th, 13th, and 4 md 
dav We attribute tha to (1) promiscuously 
turning the patient on tbe uninjured side in 
bed and (3) failure of the nail to engage the 
proximal fragment adequately 

Foflw-w^ Forty nine of tbe 54 patient 
(91 per cent) were followed 1 c for 1 to 3 rears, 
8 from 7 to j moaths, and 7 from 4 to 6 
moot ha Nineteen were observed foT has than 
3 months ‘•croc f those followed foe short 
periods wrre tent to institotrom from which It 
would be inexpedient to have them return 

One year after nailing a low tramcerrHal 
fracture a hiatus, 4 to V 4 inch developed The 
nail straddled tbe fragments w tbout am 
change in tbe position of tbe bead and shaft 
A fibular graft which broke weeks lain while 
tbe hip was immotnhicd in a doutdc spica, (6) 
serve to establish -axnilar channels t the 
proximal fragment aixl by ts orteogenese. ha 
served to fill tbe hiatus 

There has been 1 caws of av.pt 1 necrov of 
tbe head Roth 00 turred in high subcapital 
fractures la one the and extruded from tbe 
bead and seas rdn*crted while Id tbe other 
there was a gradual short emng of tbe neck and 
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Fig 2 a, b, AS , January 25, 1943, 57 years of age, mtracapsular fracture transfixed ruth Roger 
Anderson half pins Note penetration of the opposite cortex by the distal pin c, d, Pins were rcmo\ed 
2 months after insertion Patient his been followed for 10 months and has fully regained the function 
of his hip 


subsequent necrosis of the head in a woman 
who had a kidney removed for carcinoma 

While subjective complaints suggestive of 
traumatic arthritis have occasionally been en- 
countered, they have not been substantiated 
by roentgenographic evidence 

While it is too early to evaluate our end- 
results, we believe that in many cases the 
procedure has been a hfe saving measure and 
that the results have been satisfactory 

EXTRACAPSULAR (INTERTROCHANTERIC) 
FRACTURES 

In our experience the intertrochanteric frac- 
ture has had a higher morbidity and mortality 
than the mtracapsular fractures In our series 
there are 100 patients, (64 per cent) with 
extracapsular injuries as compared with <57 
(36 per cent) with mtracapsular fractures Our 
mortality for extracapsular injuries was 22 per 
cent compared with 8 7 per cent for the mtra- 
capsular fractures 

It is an erroneous impression that the inter- 
trochanteric fracture is not as serious as the 
mtracapsular injury The patients are sub- 
jected to more shock and to the same potential 
complications as in the mtracapsular injuries 
I here is frequently extensive comminution 
and more marked external rotation of the shaft 
because the shaft is not restricted by the cap- 
sular attachment which is proximal to the 
fracture line There also is a greater extravasa- 
tion of blood, more marked deformity and 


considerably more pain and restriction of mo- 
tion Even in lieu of these facts the profession 
has assumed that intertrochanteric fractures 
are not serious problems because union takes 
place frequently with or without treatment 

While the pertinent problems in the treat- 
ment of intertrochanteric fractures are the 
same as in mtracapsular fractures, namely 
(1) can we avoid the potential complications 
which follow hip fractures, (2) can a method of 
treatment be employed which offers the pa- 
tient a reasonable chance to survive with a 
useful hip— the failure to correct the disturbed 
relation of the intertrochanteric fragments in 
the debihtated and aged is of secondary 
importance 

Bilateral Russell traction for intertrochanteric 
fractures While it is generally acknowledged 
that the diminished angle of the neck and ex- 
ternal rotation in intertrochanteric fractures 
can be corrected by unilateral or bilateral Rus- 
sell traction, it does not provide rigid immo- 
bilization of the fracture site However, the 
limited motion at the hip in traction does not 
prevent union It is recognized that traction in 
moderate abduction must be uniform and sus- 
tained uninterruptedly by having (1) the foot 
of the bed elevated, (2) the back rest main- 
tained in a lowered position, and (3) the 
spreader to which the leg traction is attached 
prevented, even momentarily, from resting 
against the foot of the bed If attention to 
these details can be assured, and the surgeon 
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believe* tint tbe patient will stand the pro- 
longed ita\ In bed without terkna mishap 
then this procedure Is the simplest form of 
treatment that will Insure the patient a good 
leg with firm union and in most cues a 
normal angle Thu treatment requires between 
6 to 8 weeks before wf&dent union is present 
to permit the patient out of bed on crutches 
without weight bearing 

Assuming that the patient does survive anj 
of the oorvoperative methods of treatment we 
cannot minimi re the fact that be has had a 
prolonged and freqoentlv a storrm stay in 
bed and that not infrequently some disability 
results, I e a coxa vara deformitv shortening 
external rotation and occasionally nonunion 
The i*c det ut oj non aton n small because 
the extensive fracture surfaces are (i ) imtaJh 
impacted so a to limit rotarv motion and 
(j) thes are so adequate!) supplied with blood 
from the bone and the muscular attachments 
that union mvariahh results Nevertheless 
non union mai supervene d the mobiUt) of 
the fragments is not restricted Too tsuh 
ambulation even with the aid of crutches will 
not rc*tri~t muscular contracture and upward 
displacement of tbe distal fragment A coxa 
vara defocmitv persistent outward rotation 
or a pseudoarthrosis nun result 
J\ striking incidence of nonunion of an 
intcrtnxhantmc fracture with a well estab- 
lished pseudoarthrosis was observed in an 
unco-opera tire patient 53 year* of age. Within 


7 months be repeatedly interrupted his treat 
molt in several institutions It warn t until 
tbe fragments were Irnroobdurd with a Smith 
Petersen nail and a Ilawfev Ur In a plaster 
spica that adequate fixation and union was 
obtained. A plaster cast was u«ed for 6 
months to insure Imroobdltv in this old Injury 
Vine months after the operation there u some 
roentgenographk evidence of union (Fig j 
a b c) 

Tntufmonaf nkrtrockintmc f art am One 
can readfh understand »hj surgeons hare 
been reluctant to transtix intertrochanteric 
fractures In means of a three flanged nail 
Such a nail driven through a cwnrmnuled 
fracture Dot Infrequent!) causes a dispersion 
of the fragments. The grip of tbe nail in the 
shaft below the trochanter ts much too short 
aod inadequate A Smith Petersen nail or un- 
supported shaft pins 0/ anj tvpc wQl not ade- 
quately hnmoblHre this tvpc of fracture Tbe 
superimposed body weight and contraction of 
the thigh rnrndes will also distort the lot 
cutely fixed fragments so that am contrlvsUe 
tvpc of displacement mat supervene This ex 
plains the faulty mechanics involved m de 
pending on thu type of fixation alone Bv fix 
ing a Ilawley bar to the Smith- Petersen nail 
and to tbe shaft of the femora reasonable firm 
and adequate fixation could be assured In S 
cun tbe screws holding the nail and iar be 
came loose resulting in a change In the pod 
tiara of tbe fragments and necessitating fast 
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enmg or reinsertion of the screw We used the 
Moore pins in 7 cases, and in none were we 
able to retain the position of the fragments 
We have had no experience with the Thorn- 
ton, Jewett, Casberg, or Thatcher devices We 
have used Roger Anderson’s external pm fixa- 
tion as recommended by Anderson, McKibbm, 
and Burgess Because of seepage and un- 
toward results reported elsewhere in this paper 
we have discontinued using external pm fixa- 
tion for fractures about the hip 

We beheve that the blade plate devised by 
Moore and Blount (Fig 4), will obviate the 
difficulties which we have had with the Smith- 
Petersen nail and Hawley bar It is now our 
procedure of choice for fractures about the 
intertrochanteric region By the use of this 
pnnciple of fixation, the debihtated patient 
with an extracapsular fracture is offered the 
same advantages of treatment as the patient 
with an mtracapsular fracture 

ANALYSIS OF THE RESULTS IN 
INTERTROCHANTERIC FRACTURES 

There were 27 of the 100 patients who were 
treated by Russell traction alone, with 2 
deaths (7 4 per cent) The 2 who died were 67 
and 83 years of age and death occurred on the 
17th and 27th days, respectively Of the 25 
who survived, their stay m the hospital was 
from 2 to 4 months Five have been followed 
from 1 to 3 years, 9 from 4 to 1 2 months, and 
11 for less than 3 months There were 34 pa- 
tients who were treated by Russell traction 
from 3 to 15 days and then operated upon 
They are included under the analysis of pa- 
tients treated by internal fixation 

Of the 73 patients operated upon, 68 were 
treated by internal fixation and 5 by external 
fixation The 5 patients treated by external 
fixation died Many were 70 years of age and 
more While there was no immediate reaction 
to the operation, infection around the pm sites 
contributed to their death Of the 68 patients 
treated by internal fixation, 34 had been pre- 
viously treated by Russell traction for 3 to 15 
days Nine of these patients died (13 per 
cent) 

In 7, Moore pms were used, 3 of the pa- 
tients died They were 78, S2, and 92 years of 
age and were operated upon under local anes- 



Fig 4 a, left, and b, Mrs E Me , 73 years of age, had 
a comminuted intertrochanteric fracture Treated with a 
smgle angle Moore Blount blade plate with no external 
fixation 

thesia on the 17th, 7th, and 6th day, respec- 
tively They were all in precarious condition 
Of the 4 others, a coxa vara resulted in 3 The 
object of the operation was to make it possi- 
ble for the patients to be moved m bed with- 
out pain 

Of the 61 patients who were treated with a 
Smith-Petersen nail with or without the Haw r - 
ley bar, 12 died, a mortahty of 19 6 per cent, 
and a 12 per cent mortahty for the entire 
group Four wounds were infected and re- 
sponded to treatment In 5, the screws holding 
the bar to the nail became loose and resulted 
in a change in the position of the fragments 
They were reapplied Not all of the com- 
minuted fragments were perfectly replaced, 
but the fixation did hold the major fragments 
in position wnth the exception of the 5 cases in 
which the screws loosened The displacement 
of the avulsed lesser trochanter frequentlv re- 
mained unchanged This w r as followed with an 
enormous proliferation of new bone which was 
contiguous with the shaft and not mfrequentlv 
accounted for considerable pain 

The penods of observation for the 53 pa- 
tients who survived their internal fixation is 
as follows 1 for 2^/2 j ears, 10 for 1 to 2 vears, 
10 for 7 to 1 2 months, 9 for 4 to 6 months, and 
23 for less than 3 months Some were homeless 
and social problems and had to be placed in 
institutions, from which it would be inexpedi- 
ent to haw them return 
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EtTma rxx m vno*. 

So much hax rcrrntH Lem said about *uc 
ctiiful external pin fixation In the treatment 
of fracture* that a note of caution mint be 
founded tn the application of this procedure to 
fracture* of the hip Our experience with ex 
ternai pin fixation ha* been limited to j Intra 
capfular and 5 extracapsolar fracture*. In our 
hand* the complication* encountered hair 
been fuffidentlj *eriou* to merit cnu cal 
review 

Infection developed at the rite of pin in*er 
Uoa* In all of the 6 case*. Five patient* died 
The Infection* undoubted!) were contributing 
factora to tbdr demise If other *urgeoni have 
experienced the lame di*a*trou* consequence*, 
xre have not found any mention of it in the 
literature Of the 5 patient* who died, 1 wa* 
over 60 year*, and 4 over 7a Thrv were all in 
poor phyafcal condition 

The procedure wa* undertaken becau»e of 
the mam advantage* which the author* *( 
trfbuted to It* use Primarily they claimed that 
rigid fixation could be obtained by external 
pin fixation without an indnoo and thu* 
eliminate an operative wound with damage to 
the toft tisane, impairment of tbe blood *ap- 
ph and boo) structure*. It wa* alto claimed 
that thi* method of treatment would appee- 
nabh letarn the shock which attend* an intra 
articular or extra articular operation that the 
procedure wa* much nrnpier than an open 
operation and that it obviated tbe u*e of a 
platter xpica or traction and thu* permitted 
tbe ember use of crutcbe* and appredabh 
ahortened the period of ho>pita fixation. 

No diffirulti wa* encountered in proper! \ 
transtixing these fractures after the\ had beeD 
reduced There was practical!) no shock or 
reaction to thu procedure and it wa* simpler 
and ks* time consuming than an open 
operation 

The friction of tbe *oft tisane* of the thigh 
against tbe pins when the patient tank m tbe 
matters* or raised himself 00 a bed pan or 
turned in bed resulted in an inflammatorv re- 
action about the pens which *ubseqoenth be- 
came infected The tint »te to become in 
fectcd seas usual! r tbe uppermost muscular 
and fieshi part of the thigh Some of tbe pa 
tient* undoubted!} fingered the dressing* at 


tbe rite* of pin emergence Even rfort wax 
made t keep the wound met icukw dr dean 
Tbe muring care laxame a serious prolJem. 
Tbe head of the pin* dug into and tore thr 
•ben*. The patients were not comfortable 
Thm were reluctant to more and were 
appreberrure 


The patient ( \ 5 ) to mrrf cd, 57 jrsn <y 
*r It had Iran vxr\ leal Inttnre it»W kol 
anesthesia the tnjfmral ere rerilord b) tke Lad 
bet ire maneuver \ coQodltm drculu* »s ijWjrd 
oxer the p the*. The patient *llu*e\! «n of 
bed on the oth day On* of (he pun ra the haft of 
the {etrrnr project d liljiitly be>tmd the opp.eU 
fortes tn t«ilat soon pfwed «t tlw Ire of l* 
•ertloo of thh pin. WHkm few daj lender re* 
of bvd ration *1 {wSpabW on tbe Inner ide r< the 
thfjh 1[ as then kept m beiL U ilh moxrrcent tb 
s eQmf increased 10 ire and as pmKtmtt trrvi 
Tbe phis ere renwved cacratbs after thar lc«cf 
boo. The pius in tbe shaft erehx^e— od Fth their 
hbdnsraf, a ounces <J pus is mens lot Tbe 
plus 0 the neck of tbe framr ere found 1 be WU 
rijtidl ttltbfn few day* *ft r tbe retru/iiJ of the 
pan tbe dwcharee d mmsbed and tbe oodbeaW. 
fckvea months fcter the tractate *1 «n loi r>J the 
patient discarded ho Crete bet (Fij. bed} 


In our hand* external pin fixation did no< 
simpldv the managemtnl of fracture* of the 
neck of the femnr Other than expediting the 
procedure of immediate transfixion and ro u- 
imLnng the amount o / trauma in tbe proem 
cJ fixation thi* method had no advantage 
oxer internal fixation The ntrrang care wa* in 
creased tbe patients were appeebeovve and 
refined to be am bu la ton because of tbe pain 
In tbe region of the pin rite* There was a roa- 
tlant dread of infection because 0/ the exodate 
which resulted from tbe f net ion caused by tbe 
movemrat 0/ tbe soft thaues against tbe pin* 
Under tbear arcumstance* tbe surgeon could 
not discharge tbe patient from the ho*pitat 
with tbe apparatm for fear of inlet Iron. To 
hare transfixed tbe protruding pirn adequate 
I) to the soft tlMue it would have been neces- 
sary to incorporate them In a piaster ipica 
cast which would immoUIixe tbe pelvis and 
both hips. Thf* would be reverting back to the 
procedure of coo fining tbe patient to bed with 
it* potential danger*. 

\\e bdlere that external fixation for fractures 
of tbe hfp and intertrochanteric region to Lc a 
hazardous procedure and ibould be reserved 
for those experienced and famlGai with Us tue 
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We do not believe it should replace internal 
(ration for fractures of the hip 

CONCLUSIONS 

The treatment of choice for the mtracapsu- 
lar fractures in the aged and feeble is the im- 
mediate insertion of a Smith-Petersen cannu- 
lated 3 flanged nail or similar device 
The treatment of choice for the intertro- 
chanteric fractures in the aged is the immedi- 
ate insertion of a device incorporating the 
pnnciple of a Smith-Petersen nail and Hawley 
bar, preferably a Moore-Blount blade plate 
For intertrochanteric fractures m the young- 
er age group bilateral Russell traction suspen- 
sion has given very satisfactory results, and 
we see no reason at present to change our 
opimon 

External pin fixation should not replace in- 
ternal fixation for fractures of the hip or inter- 
trochanteric region Other than expediting 
the procedure of transfixion and minimizing 
the immediate trauma, it has none of the ad- 
vantages of mtemal fixation It is an extreme- 
ly hazardous procedure and should be re- 
stricted to those who have had experience and 
are familiar with its technique 
It is our conclusion that the patients who 
are in poor physical condition on admission 
have a better chance of survival if they are 
operated upon immediately rather than wait- 
ing to see if their general condition improves 
We disagree with the selection of survivals 
pohcy in which all patients are treated con- 
servatively for a few days and then the opera- 
tion is decided upon only for those whom it is 
expected will survive 

Immediate operation permits early ambula- 
tion in bed without pain, reduced incidence of 
potential complications, and allows early am- 
bulation with crutches 


^The use of local anesthesia, focal skin clips, 
and guide wires, and the three sets of indispen- 
sable roentgenograms, to determine (1) the 
accuracy of reduction and location of the skin 
clip in relation to the head of the femur, 
(2) the position of the guide wares, and (3) the 
position of the nail, will enhance the ability of 
the surgeon to expedite the proper insertion 
of the transfixion device 
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INDUCTION EXAMINATION FOR 1\GU1\AI HFRMA 

LOUli CARP MI) FACS, New lork, Newport 


A LARGE awl concentrated experience x 
* part time surgical exaennwr in a south- 
ern New \ ode Induction dbtrict, todod- 
w tag tbe largest Induction station In the 
U&rted State*, b** given me the opportunity of 
examining raw thousawt* of aim, for henua 
ThI* experience has offered an onimcil chance to 
learn many important detail* at hernia examina- 
tion together with evaluation of those cooditloni 
which simulate or remit hero* or offer proWem* 
tn dlSerential dbgnotk. It b hoped that the o b- 
•wvatkms m thb paper may be beWul t other*, 
even If mo* fact* which arc generally known are 
rc-cmphasized. 

Men a bo have hernia* arc not acceptable to the 
armed force*. This article will deal only with 
examination for inguinal hernia. No dklWlioc 
will be made between the direct and the Indirect. 
For practical purposes, hernia b diagnosed when a 
*ac can be made to protrude beyond an external 
ring b> Increased burn -abdominal pressure pro- 
duced by any tedmkrue. 

Surgeon* usually develop mdrrklaal methods 
lor the examination for hernia. Consultation 
among turgical examiner* at the Induction station 
ha* been encouraged so that the e*tabQ*hxnent of 
the presence or absence of hemb In a donbtful 
case a made ool\ altei an examination by several 
rurgron*. 

Tbe pressure of wort at an mdoctloa atatlon be- 
comes very great, to that St b Important to de 
velop system In the examuntioos. The men strip 
completed ta* op b groups of 6 sod Inquiry a 
made whether an man complain* of a hernia. A 
group request t* made for each candidate t turn 
m* head to the right, place a hand over hb mouth, 
nd cough or strata when Instructed t d so. 
Stance of the examinee. Tbe man should (ace 
the examiner and stand op straight and with 
the feet flat cn the ground and about ooe foot 
apart. Tbe examination is fretroentU uncwnloat 
able, tlcklbh, or psychically doagreesble t the 
candidate, with resulting lack of co-operation. 
Thn may be evidenced by laughter rigidity 
Fn tV Xcmfil taco? tki«m Stit** Crud Catrti 


Owatboi \«y«rt frtrwy ■ ' l»H iM Mw 

IStir, Hitn* tUlm 

1>U*1 Cr- \ «rt Wux* a r*U w re*"", 

M W l W X^iro. (.twoJ W tk* *J»T ^ *«*■ •* 


flexkn of the knee*, standing «i or* foot or the 
toe*, puffing away or tumkig the body Reawur 
anee and gentle examination usually correct the* 
coedHloci*. 

TxcirvHjCE or rite t-xurur merx 

Irapect loo may show tw effing h the fagubal cr 
scrotal report*. Coughing or itrstnlng mar riklt 
a bulge but thb doe* not necessarily mean the 
presence of hernia. If a ffreshle bulge draper* 
when thermo lla down the surgeon presume* that 
a mas* ha* been reduced which b prohibit brr 
nlal in origin. 

Palpation should be gentle t all tttrex. Too 
mneh sires* has been bid on hapube on cough- 
bg' 1 alone as diagnostic of hernia. Soch aa left- 
pul* may occur with or w Hbout bvagteatioo of 
the scrotum and withemt the presence of a hernial 
swc. But an impube which tiaramiu toll* exam- 
ining finger a dmi inscribed soft, c o mpregUe 
maa* indicates the presence of * sac. I'm pen Ur a 
berukl sac does not ba re an fanpube cither be- 
cause of the nature of It* content* or becau* of 
surrounding adhesions. The three middle finrer* 
piared over the external ring mar led a defi ant 
impulse or trickle or thrfli when the examinee 
coogh* cr itraijn. These sign* are pmumpiirt 
but not positive evidence cf neraia. Supplement 
ary examination b made with the ungloved tar 
tile surface of the index finger on whsrh the noil 
has been cot short. Tbe lei t finger b used for the 
left side and the right for the right side. Tbe de 
pendent part of the scrotum b Invagfrtated up to 
the pubic spine but not into tbe external ring The 
pubic spine should be felt at all time* as aa iden- 
tifying landmark . A amafl and elatlre aic maV be 
dernomtrated by the preliminary jumping, ewath- 
bg straining, or squatting of the examinee, or ta 
finger pressure downward over the brumal carul 
One of these methods may bdp t ebdt tbe sic 
w hen *0 tbe otben fa£L Freepentlv coughing alone 
does not bring down a sac. In such an balance, h 
a surprising bow often ooe of tbe other metlwl* 
will dememtrate tbe sac. Straining expechDy b 
helpful In revealing a hernia. The value of *tr*Jn- 
mg t demonstrate the presence of a hernia ha 
been so Im ptml vn that hs rwjtine adoptWi rt 
recommended. Straining prod tier* maximum 
muscle piay and h associated with a more pro- 
longed lntxa -abdominal pressure than b coughing 
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btrc rtd tala, or It ma\ Be the end retuh of an 
Inflammatory condition of the cord od tettk. 
The thickened cord can be jxabed aside with the 
examining &ngeT which lboold in every caae fim 
locate the pubic rpine. 

J. Propintooe I fat can be felt aa a fat tab 
within the Inguinal canaL It b waallv ahuatrd 
meaullv it 01a \ be pnvaUe and there b no 
enla r g em ent or cxpawOe Impnbe abm oaa 
coagtn. 

6. IhxJrocele of the cord or tunica varinaEa b 
dreuraserfbed elastic or very tme, and foci a 
fa filing doe* not reduce Into the peritoneal canty 
a hen It i* aepeeird or a hen one lie* down. It 
caualK tramulumlnatn. 

7 Split *uperficml fascia often create* the im- 
ptemioo of a vetv large external ring. Coughing 
or »t raining may force a rounded mm threwgn the 
biatia In the laperiicial fascia. Tha ireua a n*o- 
aJl> miracle and It ouat not be mutaken for a her 
rual mc. Proper palpation of the jxibfc apfne by 
the cm miner running the finger mrifaJ t the cord 
help* to locate the true external rfnr 

8. Moade bolge in the Inguinal region b uwally 
very apparent on inspection. It b canard tn a 
xr*k or alternated coo joined tendon or internal 
and external oblique. Tbe external ring maj be 
relaxed or tight but a hernial »ac cannot be 
demoeuX rated. 

9, A mobile or undefended te*tb> A ocrmally 
lit uaied teftb maj temporarily be dislocated up 


Int the bignfajl canal b\ a itrong crrmaUer 
retfex. TVib grvex ri-e t a »nft maxi b the b- 
gumal region. A pubic or Inguinal ravWroW 

tefU* produce* a fJrailarra xt ItmuUnetlefon 
ferwd with hernial *ae men thoogh tbe trdh 
Hock* tbe external ring A texth b uoroth, 
elliptical, quite tender and It hat a 10M enn- 
*bteocx 

the mevnot or the *vc aim *n_vnON 
to me com 

Although tbe usual poxrilon of the aac of in in- 
direct inguinal hernia b metal ml tUghth pos- 
terior to tbe cord, the uc bai been found in every 
poaltlon around th clock- It U frequently » 
iaterad that It b mbaed by carnal roatinc exara- 


ObwrvatVara have been made cm tbe exandna 
tloo and diagnosis of Inguinal hernia based on 
large and concentrated experience among k W et m 
in tbe lareeft induction rtatloa fa tbe l cited 
States, iunv thonaand men acre examined. 
Thi* experience ha* arrred to dcmon*trate pitfall 
in cEagnoab, even b »dl trained and carrfal 
band*. These pltfaib hare been enumerated. 
\arioo* beipfnl techniques for examinatlco have 
been dbemed. Cood tlonf ahach may be etc 
fused with or hiodeT the examination for fagafaa! 
hernia ha been evaluated and suggestions In 
been made lor differentia] dtagnod*. 



A MESENTERIC POUCH HERNIA SIMULATING 
PARADUODENAL HERNIA 


RA1 B McCARTY, FACS Lieutenant Colonel, M C , A U S , and ARTHUR J PRESENT, Major, 

M C , A U S , Santa Barbara, California 


I NTRA-ABDOMINAL hernias are of such 
rarity that they often escape consideration 
in the differential diagnosis of acute or 
chronic intestinal obstruction, or recurrent 
slight digestive symptoms However, since an 
intra-abdominal hernia may possibly be respon- 
sible for such symptoms and, in view of the in- 
teresting clinical characteristics of a case which 
t\as tentatively diagnosed before operation, it 
seems worth while to report it 

A twenty seven year old sergeant was admitted to Hoff 
General Hospital on November 17, 1942, with the chief 
complaint of severe abdominal pain of 2 hours’ duration 
The family history was of no significance The past med 
ical history was essentially negative except for a history of 
frequent attacks of asthma between the ages of 5 and 
14 years 

In August, 1943, the paUent was hospitalized in an Army 
hospital for a period of 5 days for a very severe attack of 
gencrabzed abdominal pain that came on suddenly after a 
bowel movement There was no history of radiation of the 
pain, no nausea or vomiting, and, after 30 minutes, the pain 
gradually subsided Three weeks later a similar severe at 
tack occurred which lasted 10 minutes, but which was 
followed by a feeling of heaviness in the lower abdomen 
that persisted until the onset of the present attack This 
attack likewise came on suddenly The patient stated that 
the pain was constant and severe although at times it be 
came worse It was confined mostly to the lower mid 
abdomen Again there was no nausea or vomiting or 
radiaUon of the pain although there was some complaint 
of a lower lumbar backache No history of diarrhea or of 
blood or mucus in the stools w as elicited in connection w ith 
any of the attacks There w ere no urinary symptoms 
When seen on Nov ember 1 7, 1942 approximately 2 hours 
after the onset of pain, the patient was observed to be a 
well dev doped and nourished soldier of medium frame w ho 
was l>ang in bed apparently suffering from considerable 
abdominal pam The temperature was 98 0 degrees F the 
pulse regulnr and 84 beats to the minute, and the blood 
pressure was systolic 150 and diastolic 90 The general 
examination was essentially negativ e except for a moderate 
degree of facial acne and the abdominal findings ns follow s 
There w as considerable abdominal distention and on palpa 
bon moderate generalized tenderness was present which 
was more marked just below the umbilicus There was no 
ngidity or rebound tenderness No palpable masses or 
evidence of a fluid wave could be found On auscultation, 
peristalsis was found to be hypcracUvc 
The blood count taken on admission showed 13,400 
leucocy tes per cubic millimeter with 90 per cent neutrophils 
The urinalysis was essentially negativ c 
With these clinical findings a period of observation was 
decided upon and the tentative diagnosis was that of a 
From the surgical and radiolopcal services, Hoff General Hos 
Pilal Santa Barbara California 


possible volvulus due to the dramatic, abrupt, severe onset 
which characterized each attack An enema was given to 
the patient, w ithout results The severe pain continued for 
approximately 12 hours during which time there was no 
temperature elevation, no nausea or vomiting, and the ab 
dominal physical findings did not change Following this 
there was a gradual improvement objectively and sub 
jectively, and 24 hours after the onset of the attack the 
blood count showed 11,150 leucocytes per cubic millimeter 
with 75 per cent neutrophils On November 22, 1942, it 
was possible to proceed with appropriate roentgenological 
studies of the gastrointestinal tract and one of us (A J P ) 
and Captain Robert G Freeman carried out these exannna 
tions On giving the patient banum by mouth a normal 
stomach and duodenum were observed However, interval 
films taken at approximately 30 minute periods for 6 hours 
showed the small intestines to be coiled in a well defined 
circular mass suggesting the possibility of an mtra ab 
dominal hernia, probably paraduodenal, from the roent 
genological standpoint (lug 1) A banum enema showed 
no abnormalities 

With the patient’s history and the x ray findings a tenta 
tive diagnosis of paraduodenal hernia was made and sur- 
gery w as advised 

On December 14, 1942, spinal anesthesia being used, a 
left rectus incision was made, and when the abdominal 
cavity was opened and the omentum and transverse colon 
were elevated a large, round, thin walled sac about 8 inches 
in diameter presented itself in the midline below the trnns 
verse mesocolon (I lg 2) 

The sac appeared comparatively avascular and coils of 
small intestine could be clearly' seen within 1L On explora- 
tion the colon was observed to be in its normal position and 
about 3 feet of the terminal ileum was in the free abdominal 
cavity On elevation of the sac it was found to be lying 
free in the abdomen except for its attachment near the 
duodenojejunal juncture On retracting the sac to the 
right, the duodenojejunal juncture as well as the mouth 
of the sac could be seen (Tig 3) An abnormally broad and 
thickened duodenojejunal fold was present extending from 
the anterolateral surface of the upper 3 inches of the 
jejunum to the posterior parietal peritoneum to the left of 
the jejunum and scrv ing to bind dow n the proximal 3 inches 
of the jejunum Directly beneath the lower horizontal 
margin of this fold was the mouth of the hernia with the 
jejunum entering it, after making a very short loop, and 
with the ileum leaving it. 

The duodenojejunal fold was severed just lateral to the 
jejunum and, by gentle traction on the ileum, the sac einp 
tied itself readily On insertion of the index finger into the 
mouth of the sac the opening was found to courac through 
the mesenterj of this relatively immobile loop of jejunum 
and on insertion of the finger fully it presented itself w ithin 
the sac to the median side of this loop The opening 
through the mesentery was approximately 4 centimeters in 
diameter, and it w as obscrv ed that the neck of the sac w as 
below and free from the duodenum and anterior to the 
mescntcnc vessels which were not involved in the sac wall 
(Fig 4) The fundus of the sac was opened and it was 
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m& t« co«»n ol t kyrn et LbJiDcd cnt perfloarcxv 

•™ pror^m crortm*> tty Lkit the walk o<tlxuc rrort 
**•«• ptwchkg b. the »e*f«trrT at LW« prom*] (r*>- 
tv ■omtery to tW« wr»n tatmis* u orier 
mt wml 

The me ns the* ettrtol tkrowjfi the opreimj b the 
t * r * r »(rrT the execs* portlaa etmed, tod tie HncsteTy 
icctwttrwrtrf, ccsspirtrly oUt ceiling tV ise. The and 
*“ then ckncd Is the tidl n»3*cT 

The patient hi I in aarventfod cxemJesccwcc isd rt- 
tirnot to fr-nml s»btirj ditj Mirth a, 


In 1786 NetiLuocr described tic (int recorded 
cue of duodenal bemia although It tm not until 
1855 when tbe wert of Treiti appeared that the 
aubject of retroperitoneal heroa realh beta me 
existent. Trciti gave a rood desaiptioa of tie 
fame about tbc duodenojejunal Juncture stated 
Lbeir probable origin, and was of tbc opcokn that 
such hernia* occur In ftwaae that are normal bat 
by no mean* alwava p resen t. 

In a classical atod) of the subject written In 
1899 MoynDun described 9 “duodenal fosaae In 
the viemhj of the Junction 0/ tbc duodenum and 
jejunum, some of which are frequently found w hfle 
otben arc very rare. He described right atxi left 
duodenal hernias and expressed the belief that an 
increase in intia-abdommal wtutstr started tbc 
formatioc of a hernia pro-rided the proper fossa 
wma present atxi a loop of small intestine became 
rngigrd in the fcaaa. 

Ht assembled 57 cases of so calird left duodenal 
hernia from the Uteiature and was of tbc opinion 
that they arose from the paraduodenal foaaa or 
fossa of I-andzrrt wtxh always has the inferior 
mes enteric sdn, and at time* the left colic artery 
in the anterior fold of the foaaa. He found the 
following characteristics invariably present with 

left duodenal benna (1) the Interior mesenteric 
vein and usually the left colic artery are present 
In the neck of the sac ( ) the berms projects it 
self to the left toward the descending mesocolon, 
ox toward and into the transverse mesocolon, or 
both (j) the hernia contents has two layers of 
peritooeum anteriorly and cne bver posteriorly 

Regarding right duodenal hernus, of which he 
collected 14 cases, MoynHun was of the opinion 
that they usually developed from the mesenterico- 
mnetal fossa (foata of Waldeyer) or the para 
Jejunal foata. The moentericopxrietal fossa was 
first described by \\ aldeyer sod Moymhan states 
that its most usual poritkn fa in the hist part of 
tbe mesojejurmm, directly behind the superior 
mesenteric vessel* and immediately below tbe 
duodenum. To quote Men niban 'The foaaa has 
its orifice look mg to tbe left. Ha blind crtmnitv 
to tbe right and downward. Id front It b bounded 


In the superior roe-enteric artery and behind l 
tbe lumbar vertebrae The pent ooeu roof the left 
kwl of tbe mesentery line* the fo-u, that of the 
rWtt covers tbe blrod end and b then continued 
directly into the noatenoe parietal peril ooeum. 
MqjnDttn consldeTrd the parajejuaal foaa 11 
bring practical] tbe tame as the meseatenco- 
parietal foaaa except that the fir^t ooe-hal( to 4 
inche* of tbe jejunum b adherent t thejwtrri 
abdominal wafl. Of the 14 cmws of right doodnu) 
hernia found to tbe literature by iloynShaa, 7 had 
the adherent jejunum. Oroesite bo original Iv 
described the para jejunal fce*a, found that 00 
lifting up tbe fast free portwa of the jejunum a 
fo*i could be seen behind aixl t the right of H 
bounded b> a sharp peritoneal fold. \ anger En- 
trodoced int the foaaa progressed between the 
mes entery and tbe posterior ponetai peritoneum. 
Moynihan found several feature* to variably prev- 
ent In right duodenal hernias (1) at first in all 
esses the sac occupies the right half of the ab- 
dominal cavity King behind tbe ascending and 
transverse mesocoioc (1) the orifice h behind and 
to tbe left of the tac on tbe lumbar vertebrae 
(i) the superior mesenteric artery or a continoa 
tJoo of it, i e. the fleocoGc artery bes ia the 
anterior maqnn of the sac. 

In 19 JO Andrews dissented from the then 
prevalent opinion that small foaoe about the 
duodenojejunal juncture are the starting pomt of 
these hernlaa. He presented evidence to support 
his thesis that duodenal hernia is a eorrmutal 
anomaly due to nnpnsocmeot of tbe small intes- 
tine beneath tbe mesentery 0/ tbe developing 
cutoa. U rota t loo of the umbibcal kx^» fa oot 
carried to completion, be atated that a right 
dtxxieual bend* would be produced. To quote 
'The caecum then would net be superior t the 
small intestines and as it grew t tbe right the 
cnall bowel would be caught In its mesentery 
»rwl finall y when Its mesentery betaine adherent 
to the nght posterior abdominal iD, the impris- 
onment would be complete Tbe superior mes- 
enteric and lletxoDc artery would lie in tbe free 
edge of the neck of the aac Andrew regarded 
left duodenal hernia merely as more pro- 
nounced d e giee of tbe same process. T quote 
Andrew* again. Now let u* suppow that do nxa 
tioe of the kwp occurs, orperhapa there n little 
id the wrong direction. T« caecum would thes 
bet tbe right of the nndhoeai tbe lower abdomen 
Tbe colon runs straight to the red am. As It gum 
in length, it forms loop and when the caecum 
seeks its normal primitive position ta tbe left upper 
quadrant, the small bowd b caaght beneath the 
neseniery of the descending colon. The m/erior 
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mesentenc artery would then lie in the free edge 
of the sac neck and the vein would he above, thus 
making the vascular arch of Treitz, which has 
been noted in most of the hernias ” This concep- 
tion has been accepted by many authors 

In 1935 Callander, Rusk and Nemir reported a 
case of so called left duodenal hernia In the em- 
bryological discussion they brought out convinc- 
ing evidence that this type of large hernia is not 
a result of incomplete or malrotation but rather 
the result of invagination of an area of the de- 
scending mesocolon medial to the ascending 
branch of the left cohc artery and inferior mesen- 
tenc vein by the jejunoileum while the descending 
colon is mobile and has not as yet fused with the 
primitive posterior parietal peritoneum From 
the embryological and anatomical standpoints 
they were of the opinion that the name of this 
type of henna should be changed to “henna into 
the descending mesocolon ” They further men- 
tioned nght duodenal hernia and suggested that 
it be called “henna behind the ascending meso- 
colon ” 

In the case reported here there was no evidence 
of incomplete or malrotation, and outside of the 
hernia itself the only abnormal finding was a 
broadened and thickened duodenojejunal fold 
As previously mentioned m the description of the 
findings, the sac consisted of two thinned-out 
layers of peritoneum and was entirely free m the 
abdomen except for its “pedicle” near the 
duodenojejunal juncture Furthermore, although 
the orifice of the sac was situated to the left behind 
the proximal jejunum, the supenor mesentenc 
vessels were entirely behmd the neck of the sac 
Iherefore, the qualifications for a nght para- 
duodenal hernia are not met, and it must be con- 
sidered to be a mesentenc pouch hernia arising 
from the mesentery to the proximal jejunum. 

Embryologically 1 it is beheved that this hernia 
developed as a result of a pretematurally long 
preartenal mesentery in the region of the prox- 
imal jejunum At the completion of the second 
stage of rotation it is logical to conclude that one 
or more loops of small mtestine became engaged 
in a pouch formed by the pretematurally abun- 
dant prearterial mesentery to the proximal je- 
junum and became incarcerated as a result of 
early fusion of the upper jejunum as represented 
by the abnormally broad and thickened duoden- 
ojejunal fold found at the time of surgery Then 
ns a result of growth in length and size of the 
small intestine the hernia enlarged 

M ar t to Doctor. C Latimer Callander and John B de C. 

t,. J >auil(Icrl >°t their helpfulness m the embrj ological explanation of the 
hernia reported here. 



Fig i Anteroposterior and lateral roentgenograms 
taken 1 hour after banum by mouth, showing the small 
intestines coiled in a well defined circular mass 


SYMPTOMS 

Mesentenc pouch hernias are reported much 
less frequently than paraduodenal hernias How- 
ever, as the hernia reported here had its origin 
high in the mesentery to the small mtestine m the 
paraduodenal region and exhibited the same 
symptoms as might be expected of a paraduodenal 
hernia, it seems fitting to include this case with 
paraduodenal hernia in a general discussion of 
symptoms 

The hernia desenbed here gave a very sugges- 
tive history of a temporary volvulus on 3 different 
occasions In the literature there are cases re- 
ported m which repeated bouts of intestinal ob- 
struction occurred over a period of years before 
surgical intervention was carried out or in which 
the first attack of obstruction necessitated im- 
mediate surgery Other cases have been reported 
with vague, slight gastrointestinal distress How- 
ever, the majority of the reported cases were 
found either at autopsy or upon abdominal sur- 
gical intervention for some other condition with 
no known past history of gastromtestinal distress 

In all but a small minority of the reported cases 
the herniation of the small mtestine has been total 
or subtotal and, although the proportion is smaller 
than we would expect, a soft, palpable tumor has 
been found m some cases These cases have usu- 
ally been misdiagnosed as ovarian, pancreatic, or 
mesentenc cysts Andrews has reported a case in 
which a large palpable mass appeared only at 
times As here noted no mass was palpable in 
our case 

If present, such a mass may be found to be 
more m the superior, middle, nght or left ab- 
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ttlOUMY 

In 1786 Necbaoer described the first recorded 
cate orf duodenal berm* although It m trot unt 3 
1857 when the work orf Treii* appeared that the 
subject orf retroperitoneal hernia reallv became 
eiistcnt Treita pt» good deseriptfoo erf the 
foasie about the doodeno jejunal Juncture, tilled 
their probable origin, and was of the opinion that 
such hernia* occur fa foaaue that axe normal but 
by no meant always present. 

In a cUtaial study erf the subject written in 
1899 hi qynlhaD described 9 duodenal foaoae fa 
tbe ridnhy orf the junction erf the duodenum and 
jejunum aome orf which are frequently found while 
other* are my rare. He described right and left 
duodenal bcmUs and ctprea^d the bebef that an 
increase fa fatra-abdominal pressure itarted the 
formation d « hernia provided the proper iomt 
was present and a loop orf small intestine became 
engaged fa the loan. 

He atarmfiied 57 cates erf ao called left duodenal 
hernia frean the literature and was orf the opinion 
that they arose from tbe paraduodenal focaa or 
fosaa orf Laadiert which always hat the inferior 
mesentenc vein, and at times the left arfic artery 
in the anlenor fold orf the ftMao. II found the 
following eharactensOcs favambrfy pr eseat with 

left duodenal hernia ( ) tbe Inferior mesenteric 
vein and imralU the left code artery are present 
fa the net! orf tbe tac (a) the hernia project! it 
telf t tbe left toward the descending mesocolon, 
or toward and mlo the transverse mesocolon, or 
both (j) tbe hernia content* has two byeia orf 
pentooeam talencrly and cue layer posteriori? 

Regarding right duodenal hernia*, orf which he 
collected 4 cases, Jloynfhon wo* orf the opnuro 
that ther ajuaflv developed from the mesrttrrieo- 
parietal fosaa (fossa orf Waldeyer) or tbe pan 
jejunal fossa. The mesentencopanetaJ fosaa *11 
tost described by \l aldeyrr and Moymhan »Utes 
that ita moat usual position b to tbe first part orf 
the tneso jejunum, directhr behind the opener 
tnesenier*: vessel* and Immediatefy below tbe 
duodenum. To quote Moynihan "The fosaa ha* 
its orifice looking t the left, ha blind extremity 
to the right and downward. In front it la bounded 


br the superior rorreuteric artery and behind hr 
the lumbar vertebrae The pent oocum erf tbe Jrii 
kaf orf the mewntrrr line* the f<wu that orf tbe 
nght covers the blind end, and b then recibm] 
dixectlv into the posterior parietal pentooeum. 
Mcymhan considered the para Jejunal (0*4 as 
bong practically the same a* the mewnlerVo- 
parietal fo**a except that tbe first ore -half t 4 
inches orf the Jejunum b dherent t the posterior 
abdominal a ail. Of tbe 14 caws orf nght doedena] 
hernia fcamd fa tbe Jheritnre by Moynihan, 7 had 
the adherent Jejunum Broeulc aim orirtoalfr 
described the pan jejunal fo*va found that «i 
lifting p tbe hrrt free portion orf the Jtjumnn a 
fosaa could he arm behind and to the nght erf ft 
bounded by a sharp peritonea] fold. \ huger in 
traduced into the fc*aa progressed bet ren tbe 
mesentery and the pottmor parietal pentonesm. 
Movnlhan found aereTal fra I ores invariably pres- 
ent fa right duodena] hernia (1) t first fa all 
cases the aac oennnes the nght half erf the to 
dominal caril) lying behind the ascending mad 
transverse mesocolon (j) the orifice b behind ml 
to the left orf tbe sac on the lumtnr vertebrae 
(3) the superior mesenteric artery or caoUaua 
tfcc orf it, Le. the Qeocolk artery Bn fa the 
anterior margin orf tbe aic. 

In gxt Andrea* dhsented frees the the* 
prevalent opinion that small fossae boat the 
duodenojejunal juncture are the lUrtfag point orf 
the*; hernias. Jfe presented evidence t support 
hk thesis that duodenal hernia b congenital 
anomaly due to imprisonment orf tbe small Intes- 
tine baseath the mesentery 0/ the developer* 
colon. If rotation orf tbe mbtfieal loop a not 
carried to completion, be stated that a right 
duodenal hernia would be produced. To qoot 
"The caecum then would Dot lie superior to the 
mall fatrsitoes and, as it grew t the nght the 
small bowel would be caught m tit meaentny 
and finally when ts m es entery became adherent 
t tbe right post mar abdominal « all, the impris- 
onment woaJd he complete Tbe tu [terror me*- 
enteric and Beocobc artery »<*dd he fa the free 
edge orf the neck orf the sa \ndrea» regarded 
(eft duodenal henna mend) as a more pne 
oooDCed degree orf the tame jwocess T quot 
Andrews again. Now let us suppooe that oorota 
two orf the loop occurs, or perhaps there a « fade 
fa the wrong direct loo. The caecum cwld then 
1 le to tbe right orf the mldhne fa the lower Women 
The colon runs might t the rectum- As ft gam* 
id length, t farm* loop, and *bm the csecum 
*eela rts normal primitive positron m the left upper 
qoadranl, the small bowtf t* caught beneath the 
mesentery of the descending cokta. The inferior 
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diffuse pattern is to be anticipated with sharper 
angulations and segmentations of the involved 
loops Palpation, normal progress of the meal, 
and change in position of the loops in decubitus 
films should eliminate a short mesentery Various 
pelvic masses may displace the small bowel up- 
ward, but the lower margin of the barium filled 
loops will be convexly deformed E\ner lists such 
conditions as a full bladder, distended large bowel, 
uterus, pelvic tumor, or an unusual amount of fat 

Presented with the unusual finding of a smooth- 
ly outlined, clumped small bowel pattern, and 
with confirmatory decrease in mobility and motil- 
ity, the diagnosis of a hernia m the region of the 
duodenojejunal juncture should be suggested 
Only by complete so called “small intestinal” 
studies can the proper conclusion be obtained 

TREATMENT 

The treatment of hernias occurring about the 
duodenojejunal juncture is surgical In recent 
years as a result of the earlier recognition and 
better understanding of congenital anomalies, the 
mortality rate, although still high, has been im- 
proved a great deal Obviously the operation 
would be more easily accomplished and attended 
with less risk if earned out electively rather than 
as an emergency procedure in the presence of an 
obstruction 

From an operative standpoint the procedure 
mav be simple, as in the case reported here, or 
very' difficult In some postmortem cases, in 
which the hernia was discovered as an incidental 
finding and in which there was no known history 
of gastrointestinal distress, it has been found im- 
possible to reduce the henna surgically' without 
causing irreparable damage This has also been 
found true in a few of the operative cases reported 
and has been due to dense adhesions about the 
mouth of the sac, a small nondilatable opening of 
a left paraduodenal hernia, or the matting to- 
gether of the incarcerated small intestine by fine 
adhesions In the case of a left paraduodenal 
hernia the mfenor mesentenc vein and usually the 
left colic artery are present in the anterior portion 
of the neck of the sac and the former is usually 
close to the margin and courses medially in such 
a way that it may preclude making an incision m 
the neck of the sac In a right paraduodenal her- 
nia one is more fortunate Because of the rela- 
tionship of the vital structures, the neck of the 
sac can usually' be enlarged by incision, if this is 
necessary 

In the case reported here, after reduction of the 
small intestine, the sac of the mesentenc pouch 
hernia was excised and the mesentery was recon- 



Fig 4 Diagrammatic drawing to show the postenor re- 
lationship of the mesentenc vessels to the neck of the 
hernia sac 


structed However, with the usual right or left 
paraduodenal hernia, it is obviously not possible 
to excise the sac, and closure of its neck has proved 
satisfactory 

If obstruction is present and it is impossible to 
reduce the hernia, a small opening m the fundus 
of the sac should be made in an avascular area, a 
Witzel type of enterostomy' earned out, and the 
opening in the sac closed tightly' around the tube 
If the patient is operated upon electiveh and it is 
found that it is impossible to reduce the hernia, 
one’s judgment as to the danger of future ob- 
struction would undoubtedly' guide the procedure 
Thus, with no previous gastrointestinal history', 
it is our opinion that the hernia should not be dis- 
turbed However, if attacks of obstruction have 
occurred, a lateral enteroanastomosis would be 
indicated, provided enough ileum is present in the 
free abdominal cavity to carry' out the procedure 
through a small opening in an avascular portion 
of the fundus of the sac Following this it would, 
of course, be important to close the sac just 
proximal to the anastomosis If no loop of ileum 
is available it is conceivable that it might be possi- 
ble to do an ileocolostomy, although the risk of 
the procedure would be greater 
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dotaen depending 07*0 tbe type of anomalous 
development that t» responsible for U fwmatioo. 
remtsidoo shock) give l es mt ant note and an 
ariilutxn gurgling perfstalsi* trial be beard. 
ioc TCEXootArnv 

Hernias occurring near the duodeopjejunjl 
Juncture have erv infrequently been diagnosed 
before opera boo It ts quite probable that Rum- 
mer in 91 tint vtmalired such irroccia, after 
hading bemu during surgery nd then Hod ing 
roentgenograms of the barium hlied loons after 
operation Ta lor Case and L p'nc, ana Enter 
subsequent!) recognized paraduodenal hernia* 
before peratioc \letaoder report j roentgen 
“unpre*»om without information aa to open 
tlve cooturnatwn \ comp let t summary of tbe 
htenture o admirabl provided bv Erner 

From the tiodmgs of tbe*e writ era, and the en- 
tire! enttneent observations in our case It b 
apparent that an ccurat diagnosis a obtainable 
rorntgettngnphicaJIt There are two esw-ntni 
factors, nartxt that tbe prwobdll) of encoanter 
fng inch bemu be remembered and that an 
adequate mentgenograpfeic study be completed. 
Seth a study includes interval alms and liuorm- 
copj for a amble period 0/ from 6 t 48 boon 


fter barium oralhr Lateral film* and trttxbev to 
the opnght position contribute greatf) t tbe tor* 
of Information obtainable. 

The case here reported admlraUr empfu<im 
the diaractmKlc finding! There »u pdnarib 
damping of small bowel loop* as if te a sac 
(Fig 1) ami these could not be separated or dis- 
placed by palpation. Tbdr irfalloodifp* re- 
mained essentially unchanged upon change of 
podtkm of the patient. Lateral upright films 
demonstrated this pocketing *uh marked cUrltr 
(Fig h) There a u a definite bsrnce of smalt 
bowel loops in the pelvis and deep flanks. \\ rfli 
such < fathering of tbe greater portion of tbe 
small bond lot sac, J test mi) nwtSiiy was de- 
creased and the barium meal pn giu iv d more 
skmli than tuna! 

Case and Lp<no stated that heoever the 
duodenum goes daectlr t the ngbt and l Heart 
nt thejejun m » t bout the normal swing t the 
left, parad odenaf hernia shock f be suspected. 
Uthoogh orrf true in our case (be cum ma dis- 
place the sJoenach or coiner Manual prr^nore may 
be transmitted as a fhud re 
Roent gtm g i ' j phnaJJ the coofimng oesbl «n 
Indude pentooeol *dbe«k*w and congenitally 
short mesentery (Golden) In the former more 


REPAIR OF AN AVULSED SCROTUM 

EDWARD P WHELAN, M D , F A C S , Nutley, New Jersey 


R EPAIR of injuries to the scrotum and 
penis, resulting usually from industrial 
accidents, is not a common problem, 
but when the necessity for such repair 
does anse a satisfactory solution is of the utmost 
desirability These injuries and their sequelae are 
most disturbing to the patient and present to the 
surgeon a reconstruction problem which demands 
patience, persistence, and understanding 
Owens, in summarizing the reports which have 
appeared in the literature on pemle and scrotal 
repair, states that there have been onlv 13 reports 
of instances of avulsion of both pemle and scrotal 
skin, and a total of 34 reports of loss of the skin of 
either the penis or scrotum Gibbs was the first to 
report (in 1855) on the complete destruction of 
the penile and scrotal skin and one other report 
appeared in 1881 These 2 were the only reports 
on this subject which appeared in the medical 
literature prior to 1900 The increase in the 
number of such reports since 1900 may be due to 
the fact that the increasing use of machinery has 
been responsible for an increasing number of such 
accidents, as Owens points out 
Up to the present, the method most frequently 
employed for covering denuded testes has been to 
bury them in pockets formed by undermining the 
skin and subcutaneous tissue on the thighs This 
method has been desenbed by Cottle and modifi- 
cations of the method by Wood, Robertson, and 
Owens 

In the case reported by Cottle the entire scro- 
tum and left testicle were tom off as well as all of 
the skin and fascia of the penis The method of 
repair was as follows An external urethrotomv 
was performed and a catheter was inserted A 
wide area of skin together with the superficial 
fascia was dissected free from the inner aspect of 
the right thigh, thus preparing a pocket for the 
remaining denuded testis and the spermatic cord 
A tunnel into which the penis could be placed was 
then prepared b\ lifting up the skin and super- 
ficial fascia mer Poupart’s ligament, and an 
opening was cut at the distal end of the tunnel and 
sutured to the collar of foreskin After a period of 
5 weeks, healing was nearh completed and the 
patient was able to urinate without difficult) It 
was also possible for erection to occur A plastic 
operation to free the penis was then performed in 
two stages In the first stage, a flap of skin and 


superficial fascia was freed below the perns and 
sutured around it, a broad pedicle being left to 
maintain the flap’s blood supply In the second 
stage, 2 months later, this pedicle W'as severed 
The result was a completely covered perns 

In the case reported by Wood the patient had 
lost the entire scrotum, the left testis, and the skin 
of the penis The remaimng testis and cord w ere 
covered by' means of skin flaps cut free at Pou- 
part’s ligament and extending 3 inches below 
The free ends of these flaps were brought together 
and sutured The testis was placed underneath 
the flaps and they were secured at the upper and 
lower borders The penis was covered by means 
of numerous small skm grafts The end-result was 
a satisfactorily' covered penis and a nonpendulous 
covered testis 

Owens reported the case of a man who had lost 
all the skm from the penis and scrotum as the 
result of an accident which occurred while the 
patient w as working with a tractor Since the tes- 
tes were freely movable and could be widely' 
separated, the skm and subcutaneous fat along 
the medial aspect of each thigh w'as dissected free 
and small pockets were formed between the skin 
and underlying fat and the fascia The testes 
were placed in these pockets and the top of each 
pocket was closed The penis was covered bv 
means of a skm graft which w’as taken from the 
inner surface of the right arm This procedure 
afforded satisfactory' covering of both the penis 
and the testes From the cosmetic point of view, 



Fit: 1 Tvtcnt of injur) scrotum avulsed, testes ci 
posed, skin of penis intact. 
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imoioiY AKD CtmCUTKOOC* 
i A mesenteric pooch hernia occurring in * 
aoldter with a hbtcuj of three attacks suggestive 
of Yohuhu b described. The preoperatlve dhg 
Dorif based an the roentteoognphic findings was 
probable paraduodenal bomb. 

1 Because of the origin cf this hernia Dear the 
duodenojejunal Jund ore it kdacuwed sith para 
duodenal bernbs from the standpoint of etiology 
aymptomatoiogj roenlgenofraphr and treat 
ment. 

j. While many of these rare hernias are en- 
tire!} asymptomatic, the}' na> cause acute or 
chrome Inteatinil obi trucl Ion or recurrent alight 
digtstive aymptorrat and ahould ahran be coo- 
alderedai a pcrwildUtv In the differential dtacnoab. 

4. 1/ Immediate anrgrry a not mandat cry and 
the patient can be teen In an Interval free of acute 
obitrudlve symptonu, roentgenofTipbk atixliei 
by the *0 called “small bowel technique are In- 
dicated. Thus, a correct prt operative ilrigDoab 
b to be anticipated. 
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Fig 5 a, left Repair, stage 3 united flaps freed by lateral 
incisions, C, connecting upper and loner incisions made in 
stage 1, cut ends sutured behind the testes in the midline, 


quirements and employed for the repair of partial 
destruction of the penis, loss of one testis, part of 
the scrotum, and a portion of the penile urethra, 
was recently described by me In this earlier case, 
a shin flap from the thigh was used to cover the 
remaining (right) testis and the scrotal defects A 
tube was constructed from the skin of the thigh 
and sutured into the penile defect as a connecting 
link between the two remaining portions of the 
penile urethra In the present case, the circum- 
stances are as follows 

CASE REPORT 

In October, 1938, a 33 year old factory worker was 
brought into the hospital on account of a scrotal injury m 
dieted when his clothing was caught by a rotating wheel 
("this was the 4th case of scrotal avulsion to conic to our 
attention in the past 25 years ) The injur} consisted of an 
avulsion of the scrotum with complete denudation of the 
lestes The skin of the penis was left intact (Fig 1) 

The reparative process was instituted with careful dC 
hndement of the traumatized area and cleansing with soap 
and water alone In the first stage of the reparativ c process, 
an incision was made through the skin and subcutaneous 
tissue just below and parallel to Poupart’s ligament, on 
both thighs A second incision was made, on both sides 
well below and parallel to the first incision The skin and 
subcutaneous fat betw cen the tw o parade! incisions on each 
thigh was dissected free from the undcrl} mg deep fascia to 
form pockets A layer of vaseline gauze was placed on the 
floor of the pocket, and each testis was then placed in the 
Jiockct of the corresponding thigh on the layer of vaseline 
gauze (Tig 2) Vascularization between the tunica vagin 
abs of the testis and the overlying flap could then take 
place, but not between the testis and the underlying fascial 
tissues 

Two w ecks later the second stage was jierformed \t this 
time, an incision was made on the medial aspect of each 
thigh connecting the upjicr and low er incisions made in the 
brst stage (I ig p The free ends of the two flnps thus 
formed were sutured together in the uiidbnc (Fig 4a) and 
the upper free border was next sutured to the skin of the 
'crolal remnant it the base of the jams (I ig 4b! The 
testes were kept in approximate!} the same position as 
before. 



D, upper posterior border of flaps sutured to skin of scrotal 
remnant at penncnl scrotal juncture b, nght, formation 
of closed sac by suturing of lower free borders 

The third stage was performed 2 weeks after the second 
stage An incision was made on the outer aspect of each 
thigh uniting the upper and low er incisions These cut ends 
vv ere then brought together behind the testes, thus encircling 
them, and then sutured The upper free border was su 
tured to the adjacent skin of the scrotal remnant at the 
penncnl scrotal juncture thus forming an open sac con 
taming the testes, with the opening directed downward 
(Fig ja) The next step was to close this sac b} sutunng 
the low er free borders together, thus affording a permanent, 
pendulous, normal appeanng covering for the testes (Tig 
Sb) 

The large granulating areas left on each thigh were 
covered with vaseline gauze and later successfully covered 
with half thickness grafts 

The patient has been follow ed for the past 4 } cars The 
end result of the reparative process has been the provision 
of a normal appeanng scrotal sac (Tig 6) The patient has 
a well balanced mental outlook and is happily mamed 

The reparative method described in this report 
has afforded a scrotal sac which it is difficult to 
differentiate from a normal scrotum The normal 
scrotal responses to changes of temperature occur 



Tig 6 Fnd result a norma! appeanng scrotal sac 
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H*. Repair sta*i tornados M pockets tilths FI* j Repair *jfT I- <4 fra by wrvUJ 

lu *> <J tetto. IaHuum, I ca«*trtfn*^ywrs»d twrTlndiMai nxjr 

however tbe repair »rai not enlireh Riccmlnl undergone such repal feel definheh Inferior tod 
•Ince a scrotum or urotam like eotering for the are loath t disrobe hen other torn are promt 
testes an not treodoced. The pnsalbCit* of reroc Soch pat cbotagsod conditioning should be veiled 

dying this Condition was suggested to tire notieot Lf it is at all poreihle t do so. In \ lew of there 

but he “res* not even remote! v Interested in a dmd mtag«, not her more desirable procedure 
farther operation. was sought and met hod of repair erof ed hkh, 

Obreireatkmi Indicate that the Imbeddi g of the It b bel>c\ed. offers a more iWnbic and satis- 
testes In tbe thighs ad tbe resultant abnormal factory solution t tbe problem 0/ scrotal and 
anatomic appearance ha -e undesirable pin siologi- penile denudation- 
al and psychological effects The physiological I an attempt to rerair partial! denuded 
dmdra tages Include tbe pasrfbsflty of pain pemi or teatla, H mint be kept In mjnd tbit the 

becaure of maintained pressure on tire testa a* procedure Imolres certu basic requirements 

sell as tendon on tbe cord resulting from the cloae nhlcb are cornmoo t tbe repair of an ) den oJed 
quarter* afforded bv the packets and their ana surface defect name!) tbe Injured aurfafe moU 
tomkal location and the ponttfLl that main- be properly dftrided and cleansed aid »Vfa 
tennnee of the testes at body leroperat re mav grafting must be performed I tbe n«al manner 
result In sterility In addition patients srbo ha The method of repair nvohlng there lade re 




A THREE PIN METHOD FOR TREATMENT OF SEVERELY 
COMMINUTED FRACTURES OF OS CALCIS 

GERALD G GILL, M D , Oakland, California 


T HE end-results of treatment of fractures 
of the os calcis often leave much to be 
desired The common disabilities fre- 
quently seen are pain in the heel, per- 
sistent swelling and edema of the foot, flat foot, 
and arthritis of the subastragalar joint The fact 
that man} methods of treatment are in vogue at 
the present time indicates that no procedure is 
satisfactory in ever} case 
Boehler demonstrated the importance of re- 
storing the tuber joint angle by instituting skele- 
tal traction, and he improved the outcome 
Nevertheless, in many cases with apparent ana- 
tomical restoration, function has been poor In 
fact, certain authors recommend that triple 
arthrodesis should be emplo}ed routinel} as soon 
as the initial swelling has subsided or as soon as 
the fracture has partially consolidated 
More recently an attempt has been made to 
secure perfect reduction by methods similar to 
Boehler’s, but so to fix the fragments that motion 
of the ankle and subastragalar joints could be 
begun immediately The rationale of this advance 
is based upon the thought that freer motion at the 
joint might prevent the development of adhesions 
and might also mold smaller fragments in the 
joint into their proper positions 
Cox has recently developed such a method 1 He 
devised a very convenient traction apparatus con- 
sisting of a leather and sponge-rubber cuff which 
laces upon the lower leg This device provides 
counter traction against which a pull can be made 
through a transverse pin in the os calcis The re- 
duction is performed with the patient upon his 
abdomen, the foot being in a most convenient and 
accessible position The reduction is completed 
according to the principles laid down by Boehler 
after which a Steinmann pm is driven from the 
postenor aspect of the heel across the fracture site 
in a sagittal direction The transverse pm is then 
removed and a slipper cast is applied incorporat- 
ing the extending portion of the sagittal pm This 
method has the advantage of permitting free ankle 
and subastragalar motion, early ambulation, and 
free knee motion 

In April, 1942, the author began to use Cox’s 
method of sagittal pm fixation with some modifi- 


cations As the Cox apparatus (traction device) 
was not available, the Bell table was used instead 
The reduction was performed with the patient 
upon the abdomen It was my impression that 
more effective traction was obtained with the Bell 
table than with the Cox device The results with 
the sagittal pin fixation and slipper cast were, in 
mv opinion, superior to those following treatment 
with the conventional Boehler method 

In time, however, some extremely comminuted 
fractures were encountered In these it was be- 
lieved that reduction could not possibly be held 
with a single sagittal pm For this reason, begin- 
ning m August of 1942, an alternative method of 
treatment was gradually developed which, as far 
as possible, preserves the advantages of the Cox 
method 

DESCRIPTION OF THE METHOD 

Reductions are performed as soon as possible 
unless swelling is already excessive or bleb forma- 
tion is advanced when first seen After the usual 
skin preparation of soap and water, alcohol and 
ether, the patient is placed upon his abdomen on 
the Bell table The Steinmann pms used are S/32 of 
an inch in diameter The first pm is drilled trans- 
versely through the posterior superior angle of the 
os calcis Particular care is used m placing this 
pm, and a hypodermic needle may be used to 
locate the approximate point This location is im- 
portant due to the mechamcal advantage gamed 
A small rotating stirrup (Boehler type) is attached 
to this pm, and the leg is loosely suspended with a 
muslin bandage tied to this stirrup to one of the 
wnndlass attachments to the overhead bar 
Countertraction is afforded by the weight of the 
leg and by tying the thigh down to the foot bar of 
the table with a flannel bandage A small pillow 
is placed in the popliteal space to protect the 
popliteal vessels Another flannel bandage is tied 
behind the ankle and run to the foot piece Trac- 
tion on this band allows pull against the os calcis 
pm to give distraction m the long axis of the os 
calcis To mcrease the arch of the foot and the 
tuber angle, another flannel band is run over the 
dorsum of the foot and this band is attached 
to the same windlass as is the os calcis pm 
(Fig 1) 


‘Wilbur J Cox Description of method to be published 
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In the recoeatrccted scrotum. There is esrrv 
tavm t believe that the phvslologicxl (unction 
of the teste* hat not been unpaired, od that 
pr,t±wiopio*l touring, at often, e\ Waxed b> 
(eeticLgt of inferiority and ioadeeraacy has been 
a nk!ed 

snotutr 

The problem* Involved In repair of scrotal and 
penile aerrodatlon are ditcvs+cd and method* pre- 
viously rued are briefly <Je«cribe<L 

\ method retelling in rest oration of a normal 


appearing tcrotal sac in a patient rth »\uWd 
scrotum and cwnpfctri\ denaded testes b de 
scribed. 

Attention It tailed to the phvsinVuxil and 
naycbofogtol benefit* to the patient Inch re>oh 
from restoration of a normal scrotal sac, 

RTFLREXCU 

t. Come, OL F D S. \* M. E*fi *4, avse? 
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of (he Innds Particular care is taken to secure 
compression beneath the lateral m lllcolus The 
use of a cast is vers necessar) to secure tins com- 
pression The cast is cut out to allow free ankle 
motion as well as behind the metatarsal heads to 
allow free toe motion It should be split o\ er the 
dorsum of the foot, especial!) m those cases re- 
duced immedmtch after fracture The extending 
portions of the pin through the astragalus and 
navicular should be cut off close to the cast The 
stirrup is left attached to the pin through the os 
calns, and in the ward, 3 to 5 pounds of traction 
should be applied I lus is a most important step 
in the treatment, since if not done, the foot will 
fall into cquinus which is difficult to correct This 
fact was noted in the carl) cases It is believed to 
be the result of spasm of the heel cord following 
the painful fracture 

Trom the beginning the patient is encouraged 
to do dorsiflexion and toe motion exercises After 
3 to s daxs, the tcndenc) for equinus ceases and 
the soreness of the foot is entirely gone Traction 
is then remoxed and the pin through the os calcis 
is cut off flush xxith the cast (Fig 5) The patient 
is then allowed up on crutches and discharged 
from the hospital He is carcfullx instructed to 
continue with the exercises and to clcxate the foot 
during the dax if edema occurs 

Six xxceks after operation the cast and pins are 
remoxed An clastic adhesixe dressing or Unna 
paste boot is applied from the metatarsal heads to 
the upper ankle to prexent edem 1 I xcrcises are 
continued and in addition, the patient is in- 
structed to begin inxcrsion and excrsion of the 
fool Weight bearing is begun S weeks after op- 
eration \ metal arch support is xxorn m a licaxw 
work shoe The arch support is similar to anx 



rig 4 The cast has bun applied while traction is still 
being maint lined 


regular support except that the heel portion is re- 
moved and replaced with sponge rubber The 
exercises arc continued rigorouslx Contrast baths 
are taken twice dailx to control anx rem lining 
tcndcncx toward edema during the carlx xx tight- 
bearing stage 

L ndcr this regimen excellent ankle and toe mo 
tion and xerx good subastragalar motion result 
Manx of these patients liaxe returned to work is 



t'C s 1 he umip’ctcd cwl afu 
l UtUlCN 


(he pm thro ich the o- cj!u hi' Ihx 1 cut oT tlu h a-d t 1 - jc tuot t< up -> ul a' 


jt p- 



Traction b then increased upon tbe at Caleb pin 
until the heel cord b tty tightandtbearrhof the 
foot apparenth restored Tbe a« calcb b then 
compressed Uterelly with the Boefaler damp 
Three pplieatram ire made, special cmre bring 
tii.ro to compress tbe boot under the taler*] 
malleolus. It should be noted here that tbe 
BochJer damp should be imprened by ddmg 
tarter blades roofded t conform l tbe configure 
troo of the os rain. 



Lateral and aaral roentgenograms are then 
taken t check reduction. if t b seen that tbe 
fracture b transverse and not great]} coraminaled, 
a Stemmann pin b driven under floonwcopfc con- 
tra] to a sagittal direction acms* tbe fracture rat 
andcutofl the end ret ending i Inch from tbe bed 
Tbe transverse pin b removed and a ibppeT cart 
b pplrd incorporating tbe sagittal pin. 

If bouccTT the fracture h seen t be com- 
mtooted and not likeh t be heid to a single |Jn 
sagkalh placed tbe other l transsersc p«a are 
msei ted. The first pin ts drilled through tbe neck 
of tbe astragalus from tbe medial side of the fort 
t a point just bdcra tbe tip of the medial made 
of os rtd one finger breadth trrior t It An 
other pin b drilled through tbe cuboid frees the 
lateral ride of the foot t a point Jost abos the 
base of the fifth metatanal (F^p a) V roasting 
stirrup ts then applied t this pin and it b at 
tadsed t anotheT wtndha* on the ocerbead bxr. 
Tractmo b placed on this pto to an upward and 
interior direction (Fig jJ 
A nm padded cast is appfrd tocnrpceatlng the 
three pina, sheet wadding being placed «i!t 
around tbe in tie and metatarsal beads (Fig 4) 
While tbe plaster is hardening forcible l ateral 
pressure b made upon tbe ot Caleb with the kerb 
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of the hands Particular care is taken to secure 
compression beneath the lateral malleolus The 
use of a cast is \ en necessan to secure this com- 
pression The cast is cut out to allow free ankle 
motion as well as behind the metatarsal heads to 
allow free toe motion It should be split o\ er the 
dorsum of the foot, espccialh m those cases re- 
duced immediatel\ after fracture The extending 
portions of the pm through the astragalus and 
navicular should be cut off close to the cast The 
stirrup is left attached to the pm through the os 
calcis, and m the ward, 3 to 5 pounds of traction 
should be applied This is a most important step 
in the treatment, since if not done, the foot will 
fall into equinus which is difficult to correct This 
fact was noted in the early cases It is believed to 
be the result of spasm of the heel cord following 
the painful fracture 

From the beginning the patient is encouraged 
to do dorsiflexion and toe motion exercises Alter 
3 to 5 da\ s, the tendency for equinus ceases and 
the soreness of the foot is entirely gone Traction 
is then remaxed and the pm through the os calcis 
is cut off flush with the cast (Fig 5) The patient 
is then allowed up on crutches and discharged 
from the hospital He is carefullx instructed to 
continue with the exercises and to elevate the foot 
during the dav if edema occurs 

Six weeks after operation the cast and pins are 
remoxed An elastic adhesive dressing or Unna 
paste boot is applied from the metatarsal heads to 
the upper ankle to prevent edema Exercises are 
continued and m addition, the patient is in- 
structed to begm inversion and eversion of the 
foot Weight bearing is begun 8 weeks after op- 
eration A metal arch support is w orn in a hear'} 
work shoe The arch support is similar to anx 



Fig 4 The cast has been applied while traction is still 
being maintained 


regular support except that the heel portion is re- 
moved and replaced with sponge rubber Ihc 
exercises are continued ngoroush Contrast baths 
are taken twice daih to control ana remaining 
tendenca toward edema during the enrl\ weight- 
bearing stage 

Under this regimen, excellent ankle and toe mo- 
tion and ven good subastragalar motion result 
Manx of these patients have returned to work as 



Fig 5 The completed cast after the pin through the os calcis has been cut off flush and the patient u up and about on 
c nUche$ 



Traction b then increased upon the a* adds pin 
ntll the heel card b vrrv tijefat and tbc arch of the 
foot apparently restored. The o» cakb b theta 
compresaed laterally with the Bodiler damp 
Three ppficatwos are made tpedal care beta* 
taken to com pe m the bone under the lateral 
malleolus It should be noted here that the 
BorhJer damp ihoold be improved by ddm* 
larger blade* molded t conform l the contemn 
t on of the os alas 



Fix tXa*r»« sbf>» pooU at pa ccvruco met 

Ipprwmall <km.u™ it f*0 


Lateral and a teal roentjcnwcramt re then 
taken t check reduction. If It h leen that the 
fracture b transverse and not jcreaUy cornndmrted, 
a Stemmann pin b dn -en ooder fluoro<copfc mo- 
tto! tn a Mcillal direct ioa screw the (net re lit 
and cut off the end eitredJnjt i Inch from the bed. 
The transverse pin b removed and slipper cut 
b pplied Incocfwratlnx the saxhul pin. 

li ho»e\er the fracture k seen v be com- 
minuted and not likeh to be held by * unjtie pin 
sajilalk placed the other tw transverse pu« re 
inserted. The lint pin t> drilled through the neck 
ol the aurtjphtt from the medial tide of the foot 
t point jest below the lip of the medal malle- 
olus and ooe tinker breadth tenor t it. \o- 
other pi b drilled throuxh the OJlnid from the 
lateral axle of the foot t a point jutt bo% the 
hase ol the bfth metatarsal (Hj; ) \ roUtra* 

stirrup t» then pplied t lha pin, and It b at 
Cached t another a India* on the overhead bar 
Tractxsi a placed on thh p*n m a spaard sod 
anterior dueettoo (fix y) 

A Doopadded cast b applied lacorporstinx the 
three pm*, ahert * adding beirgf pk^fd 0O ^ ? T 
around the ankle and metatarsal beads (F*; t) 
While the piastre b hardenmjc, fardble lateral 
pr es s u re n made cpcm the as click with the beds 
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CONTROL OF PAIN IN POST- 
TRAUMATIC VASCULAR 
DISTURBANCES 

AFTER trauma, complete recovery does 
/\ not always follow m reasonable time 
L V. U a large group of patients disability 
ersists abnormally long in spite of satisfac- 
tory anatomical healing, in spite of physio- 
herapy and other means to obviate the re- 
laining symptoms The conditions being 
iscussed are so numerous and variable it is 
lifficult to class them under one heading In- 
luded are causalgia, sympathalgia, Sudech’s 
■trophy, value pains not strictly deserving 
lesignation by any of these terms, and in ad- 
lition painfully stiff joints and ischemic con- 
ractures of the Volkmann type These con- 
litions do have two things in common, name- 
y, pam persisting abnormally long, and vas- 
cular disturbances The type of pam by its 
rery indefiniteness is more or less common 
0 all It may be mild, it is frequently severe 
■t is often unlocahaed, it is deep, segmental, 
hffuse and usually its pattern does not con- 


form to the distribution of a sensory nerve 
The pam resembles that of other vascular dis- 
turbances such as Raynaud’s disease and the 
“rest pains” of thrombo-angntis obhterans 
The conditions included are not the immediate 
consequences of trauma, they are in that 
penod of convalescence when the immediate 
reaction to trauma has since passed and heal- 
ing of bone and soft tissue has occurred The 
pain— for that is a constant symptom— may 
disable, but sometimes the objective evidence 
to support its actuahty is so obscure the possi- 
bility of malingering may rightfully be enter- 
tained In addition to these pains, however, 
the extremity may be colder than the opposite 
one, a condition detectible by the thermo- 
couple if not by gross clinical examination 
Other evidences such as edema, osteoporosis, 
and stiffness of joints and muscles may be 
more concrete evidences of vascular disturb- 
ance Able investigators have found an in- 
creased flow of blood through the affected 
extremity, but have explained the disassoci- 
ated diminished surface temperature by sur- 
mising a mixed vasodilatation and vasocon- 
striction Whether this vascular disturbance 
is the cause of the pam is uncertain However, 
induced vasodilatation usually has coincident 
dramatic relief of pam 
In 1915 Lenche performed a periarterial 
sympathectomy on the brachial artery for a 
vasomotor phenomenon associated with pain, 
cyanosis, and a cold extremity in a man who 
had had a bullet wound of the axilla The burn- 
ing pam was immediately reheved This was a 
new approach to the rehef of such pains 
Since then, however, the r 61 e of the sympa- 
thetic nervous system m the posttraumatic 
syndrome has not been widely appreciated, 
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cartT »i 13 weeks Irotn the dale of rohjctkc. 
Tbere ha* been a 'urpramg lack o f eilema and 
pain fa tbe foot. In some case* raDdan baa traga la r 
pain ho* occurred after week fee to x roonlh*. 
Thus fax tbe patients have preferred working 
rather than lesfafi time for triple arthrodesa. 
Nevrrtheie**, it a probabk that at least 50 per 
cent of these patients wfH need tripie arthrodesis 
In tbe future. It is my belief however that the 
results after triple arthrodeiis mill he better in 
fractures treated foiriaby b\ thb method than Ln 
those treated Ini tiaUy by otter methods. The res- 
, torn lion of tbe architectural height of the oa Caids 
a 01 allow aatisfactor} performance of this opeja 
tloo. In addition, the errtCrat jroetai coodrticn 
of tbe foot tbe rood tn trade tone, and tbe good 
calcification of the bone with good ankle and toe 
motion without swelling and edema will promise 
better and earlier healing ami weight bearing 
without tenderw**. 

No pin infection* have been encountered h 
fracture* treated to dat except those fa which 
slough of tbe akin wai pre*ent before treatment 
wai instituted. In these there was some drainage 


from the slough and tbe pins were rmored 
cari a 4 week*. 1 terrUhgfv enough U she U 
be Doted that 00 fas* 0/ alfjrtai correct inc fai 
toller* ed Id these instance*. 

covarnoM 

The method of treatment dewribed b bdierej 
b) the a tbor t offer tnanr ad -arrtage* over 
thfae now fa common use. For tbe tnnrrme 
fracture tbe modification of the Cor nglttal fan 
method b undoubted!) superior For the bid! 
comminuted fracture*, the thrre-pfa method 
should be used. It b contended (lut superxir 
architectural rest ora lion b gained. Id additwn, 
there ts lea* decairification of the bone* of the foot, 
less edema and increased ankle and foot motion. 
Earlier and better functional results are seen. The 
method b comfortable and faerpemfve in that 
boapitalfaalioG Lone b reduced. 

While it b admitted that man) patieats »[D 
later Deed triple arthrodeab. It is believed that the 
improved condition of tbe foot and booe affl peT 
mft better function after thb operation than b 
usualhr act®. 
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PLANS FOR THE 1944 CLINICAL CONGRESS IN CHICAGO 


AT a meeting of the Board of Regents held 
/A in Chicago on May 5 plans for the 1944 
Clinical Congress of the American College 
of Surgeons, to be held in Chicago October 24-27, 
were approved Thus the surgeons of this city 
will be privileged to act as hosts to a large group 
of their colleagues for the eighth time since the 
first meeting in 1910 

Under the leadership of a representative com- 
mittee of Chicago fellows a clinical program is 
being prepared for presentation at the medical 
schools, affiliated teaching hospitals and other large 
hospitals, to include operative and nonoperative 
clinics, demonstrations, and exhibits conducted by 
the surgeons and other specialists connected with 
these institutions All the special fields of surgery 
will be represented therein, affording the visiting 
surgeons an opportunity to study at first hand the 
latest advances in surgery as well as important 
experimental and research activities of Chicago 
institutions The program will present a wide 
variety of material m the fields of general surgery-, 
fractures and other traumas, neurosurgery, thor- 
acic surgery, orthopedic surgery, urology, obstetrics 
and gynecology, ophthalmology, and otorhino- 
laryngology Clinics and demonstrations at the 
hospitals will be held on Tuesday afternoon, 
October 24, and on the mornings and afternoons 
of the three following days 
The Congress will open at 9 30 on Tuesday 
morning with a general assembly in the Ballroom 
of the Stevens Hotel The President of the Col- 
lege, Dr W Edward Gallie, of Toronto, will pre- 
side Other speakers will include Dr Irvin Abell 
of Louisville, Chairman of the Board of Regents, 
who will review the activities and accomplish- 
ments of the College during recent years The 
Surgeons General of the Army, Navy, and Pub- 
lic Health Service will report on the accomplish- 


ments of their departments during nearly three 
years of war 

At the Presidential Meeting and Convocation 
on Tuesday evening m the Ballroom of the 
Stevens Hotel the new officers of the College will 
be inaugurated and initiates of the classes of 1942, 
1943, and 1944 will be received into fellowship 
Dr W Edward Gallic will deliver the presidential 
address at this session and distinguished visitors 
from foreign countries will be introduced At 
scientific meetings on Wednesday, Thursday, and 
Friday evenings at headquarters eminent surgeons 
of the United States and Canada, and possibly 
visiting surgeons from foreign countries, will 
present papers on surgical subjects of timely 
importance Theprograms are in preparation under 
the direction of the Board of Regents and will be 
published in a later issue 

The value of panel discussions as a medium for 
conveying information on selected topics has 
been amply demonstrated at previous Congresses 
and sectional meetings Programs for a senes 
of panel discussions dealing with new aspects of 
military and civilian surgery will be held daily 
during the Congress at which eminent surgeons will 
collaborate m the presentation of vitally impor- 
tant material Opportunity will be afforded for 
free discussion of the subjects from the floor by 
those attending the panels 

It will be recalled that an important feature of 
Congresses held in years just pnor to the war was 
the “Forum on Fundamental Surgical Problems” 
which it is expected will be given a place in the 
program The purpose of the forum is to enable 
younger men representing university departments 
of surgery to present the important results of 
their clinical and experimental work 

Both military and civilian surgeons will partici- 
pate m the demonstrations, panel discussions, 
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ABDOMEN, Survey film diagnosis of acute surgical, 76, 
A "War injuries” in civil practice, 300, Abdominal 
wounds in Western Desert, 225, surgery, Wound dis 
rupbon, study of 55 cases at Cincinnati General Hos- 
pital, 487, Ventral hernia due to normal banding of 
abdominal muscles, 535, Mesenteric pouch hernia 
simulating paraduodenal hernia, 643 
Abdominal wall, Healing of, after loop colostomy, expen 
mental study, 325 

Abnormalities, Hermaphroditism, gr, congenital, Surgery 
of, anomalous kidney, 288, Clinical syndrome asso- 
ciated with rare anomaly of vena portae system, 520, 
Correction of abnormally prominent ears, 541 
Adhesions, Origin of ovanan, from organized liquor folhcuh 
in rhesus monkey, 391 

Alkalis, Administration of, in sulfadiazine therapy, 513 
American College of Surgeons, Clinical Congress, 1944, to 
be held in Chicago, 336, Preliminary program 1944 
session, 661 

War Sessions, Plans for 21, in 1944, 221 
Amputation, Fractured pelvis complicated by gangrene of 
extremity, under refrigeration anesthesia, 429 
Amyl nitrite, Effect of certain drugs on motility of je 
junodeum in normal man, 471 
Analgesia, caudal, Variations of male sacrum, their signif- 
icance in, 551 

Anastomosis, esophagogastric, Re-estabhshmcnt of, fol- 
lowing resection of esophagus for carcinoma of middle 
third, 23 

Anatomy, variations, Exposure of recurrent laryngeal 
nerves in thyroid operations, further expenences, 239, 
Variations, of female sacrum, their significance in con 
tinuous caudal anesthesia, 4rg, Variations, of male 
sacrum, their significance in caudal analgesia, 531, 
Studies in lymphatics of female urinary bladder, 603 
Anemia, Red cell transfusions in treatment of, 191 
Anesthesia, caudal, Variations of female sacrum, their 
significance m continuous, 419, refrigeration, Frac- 
tured pelvis complicated by gangrene of extremity, 
amputation under, 429, nerve block, Control of pam in 
posttraumatic vascular disturbances, ed 657 
Aneurysm, Further observations on surgery of large 
artcnes, 275 

Anomaly, See abnormality 

Antiseptics, skin, Clinical and bacteriological study of 
phemerol as, 173 

Arm, pam of, Lateral rupture of cervical intervertebral 
discs, common cause of shoulder and, 350 
Arteries, popliteal, tibial, Gangrene complicating fractures 
about knee, 29, axillary (brachial), femoral, iliac, sub 
clavian, Further observations on surgery of large, 273 
Arthritis, Pyogenic coxitis L End results and considers 
tions of diagnosis and treatment, 371, H. Indications 
for surgical treatment in residual and chronic stages 
and end results of reconstruction in 53 patients, 497 
Atropine sulfate, Effect of certain drugs on motihty of 
jejunoileum m normal man, 471 

I) ACTERIAL flora, of fresh accidental wounds, 164 
D Bile duct, New technique for using Levine tube in 
Miary intestinal anastomoses, 58 
ill kj' cr ’ unnary, Studies m lymphatics of, 603 

Blood, whole Protein deficiency m surgical patients, 181, 
transfusion, *Red cell, m treatment of anemia, further 
observations, 191, Pectin solutions in treatment of 


shock, 327, Technique of venipuncture, ed 441, Hem 
orrhagic shock, relative effect of saline, washed red 
cells, and heparinized plasma m dogs, 309, transfusion, 
Rh factor in intragroup, reactions, 610 
Blood chemistry, Rh factor w intragroup blood transfusion 
reactions, 610, Experimental head injury with special 
reference to certain chemical factors in acute trauma, 
618 

Blood pressure. Use of pectin and other agents to prevent 
shock, 600 

Blood supply. Fresh fractures of carpal scaphoid, 83, Ex 
penmentally increased, to head and neck of femur, 160 
Blood studies, Treatment of bum shock with continuous 
hypodermoclysis of physiological saline solution into 
burned area, expenmen tal study, 337 
Blood vessels, Complete surgical division of patent ductus 
arteriosus, report of 14 successful cases, 36, Further 
observations on surgery of large artenes, 275, femoral, 
iliac, Fractured pelvis complicated by gangrene of 
extremity, amputation under refrigeration anesthesia, 
429, Control of pam m posttraumatic vascular dis 
turbances, ed. 637 

Bone, surgery. Pyogenic coxitis H Indications for surgical 
treatment in residual and chrome stages and end- 
results of reconstruction in 33 patients, 497 
Brain, Surgical division of spinothalamic tract in medulla, 
391, Experimental hcao injury with special reference 
to certain chemical factors in acute trauma, 618 
Breast, Nutritional deficiency m etiology of menorrhagia, 
metrorrhagia, cystic mastitis, and premenstrual ten- 
sion II Further observations on treatment with 
vitamin B complex, 49 

Bums, Local shin lesion in experimental, and its relation to 
systemic manifestations, 346, Treatment of, shock 
with continuous hypodermoclysis of physiological 
saline solution into burned area, experimental study, 
337, Treatment of war wounds at U S Naval Base 
Hospital No 2, 477 

C ALCANEUM, Three pm method for treatment of 
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Calculus, Incidence of liver stones associated with chole 
hthiasis and its clinical significance, 425 
Cancer, metastasis, Cervical lymph node, as first symptom 
of, 133, On pronouncement of, ed 214, of lung, Soli 
tary circumscribed tumors, 364 
Carcinoma, of cervix, Wertheim operation, 195, of rectum, 
conclusions based on 12 years' experience with com- 
bined abdominoperineal resection, 304, cor 448 
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Chemical change. Experimental head injury with special 
reference to certain, in acute trauma, 618 
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and funuJ scientific session* on fractarts *»f 
other trvnm Derefapmcnta In the care of fa- 
Jorfej suffered In drffian accidents, u nil u 
th«e encwmtmd to ndhtary action, wff] be 
featured, 

Betklet lu Interest to phvsictiQ* caring foe 
dvUhn patients, cancer h cJ facreauDg concern 
to those entrusted with the care of military per 
sound and veterans. The developments In dam 
ansi* and treatment since the last Clinical Con- 
gress In ityir will be covered as cocnprehenstvelT 
as possible fa this svmpcwftnn. 

The general program of the Congress bid odes 
many features of spread Interest to those sargroo* 
whose practice b limited to ophthalmology or 
otocWhcrfaxytiffolo©- Operate clinks and dem- 
onstrations anil he given daily at antral 0/ the 
hospitals. Programs for a aeries of rlfrdnl con- 
ferences and scientific sessions, all to be held at 
the headquarters boteL are being prepared. Out 
standing speoaBit* will p r e s c u t pa pm of part leu 
Ur current Interest and will lead the dtscosafcm. 
A aeries of selected motion pictures related to these 
special subjects will be mhlbited. 

The College b embarking upon an In tenure 
program to stimulate the creation of more oppor 
tunnies foe graduate training fa surgery sod the 
surgical specialties, deshpsed chiefly to meet the 
needs of returning military medical personnel 
who desire to resume their education which was 
interrupted by sear service- Medical educators and 
chief* of surgical stalls will discuss methods of 
carrying out toe principles of the min Imam stand- 
ard of the College. 

Concurrently with the Gmlcal Congress, the 
usual Hospital Standardisation Conference will 
be held. Topics will be chosen which are of tbe 
greatest current Interest to hospital admfebtr* 
tots and other emu tire personnel. Arooog these 
will be post-war planning- rehabflkstioo, so fsr 
■1 Its bospftaUntion aspects are concerned the 
emergence maternltv and Infant care program 
distribution ol periV^Ilm to dviliaja re-employ 
ment of for m er erapfavrs upon their discharge 
from military sorter and such other subjects as 
may assume Importance m the coming months. 

A daffr presentation t headquarters of a varied 
program of sorgical motion pictures b planned, 
to bdode tbe newest svafbbte films appeared by 
the cemmlttee on medical motion pictures. 

Meetings d the state sod provincial JwSckry 
Credentials, and Executive Committee* will be 

held 00 Wednesday forenoon at headquarters with 

addresses by the President, officer* ol the Ccfkge, 
and tbe Regents- Tbesmnnl meeting of the Gar 
croon •odfdJow* will be held fa the Balbooen of 


th* Stevens Hotel cn Thursday afternoon betfa- 
tdftg at 1 jo. 

Tne bosoftah of Chicago afford aftmunmla 
tfcns for a large number of visiting tnrgrmv but 
attendance at tbe Congress will be Embed to s 
number that can be eomfortabfv tccommwUtnL 
Surge ons who expert to attend the Ccngrrw will 
therefore register In advance Admisooo to dia- 
R» >1 the hospitals and to certain sde-ntific ses- 
sioos at headquarters will be controlled by means 
d tickets Issued t the visiting sartrora at the 
registration desk. 

In accordance with a resolution adapted by the 
Board of Regents, fallows of the College bns* 
does are paid to December y iwt, hdtUtes cf 
the Hass of 1944, and feDows b military service 
will not be required to pay a registration far Fes- 
endorsed furiix candidates tbe fee Is (j 00 for 
surgeons who art not teflon*, attending as b- 
rited guests of tbe College, the let h Itaoa 

Headquarters for tbe Congress will be estab- 
lished at tbe Stevens Hotel which affords un- 
usual lad] kle* for so large a m e e t in g as tbe Con- 
gress. The public rooms on tbe second and third 
floors hare been reserved far scientific sessions, 
conferences, snd panel dacunkra Tbe Technwal 
Exhibition, together with the regntntloo desk 
will be Iocs led fa tbe large Exhibit Hall <n the 
lower floor of tbe hotel abcTt leading maanbe 
turns of surgical instruments, snfaret, ctrmshp. 
pharmaceuticals, opera ting room equipment, x-ray 
apparatus and hospital equipment cf all kind*, 
as wefl a* publishers of rnedfcal books, wil] be 
represented in the exhibition. 

Chicago has many first Ha** bcAds, several 
within walking distance of headquarters. Revnra 
tlocs few hotel accommodation* should be made 
at the earliest powdble date. The following botrb 
are recommended 
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icograph, 207, Conservative treatment of acute in 
ersion of uterus, 21 r 
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ed, in rhesus monkey, 391 
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nd its clinical significance, 425 
1 Complete surgical division of patent ductus ar 
mosus, report of 14 successful cases, 36, Dctcrmma 
on and treatment of pressure cavities in pulmonary 
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h node, Cervical, metastasis as the first symptom of 
mcer, 133 
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ANDIBLE, fractures of, Inert metals in direct fixa 
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Me, naval, Treatment of war wounds at U S Naval 
ase Hospital No 2, 477, military, Induction cxamin 
bon for inguinal hernia, 640 

Ua oblongata, Surgical division of spinothalamic 
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truabon, disorders, Nutnbonal deficiency in ebology 

1 menorrhagia, metrorrhagia, cysbc masbbs, and 
rtmenstnial tension II Further observations on 
rcabnent w ith vitamin B complex, 49 
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Garlock, Lihenthal, Thorek, Re establishment of 
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P'Mbon, Carcinoma of cervix, 195, abdominoperineal 
^ecbon, Carcinoma of rectum, conclusions based on 

2 years’ experience with, 304, cor 448, thymectomy, 
wgical approach for tumors of thymus, 397, milk, 
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fractures, 527, Beck Carrel Jianu Halpem, Bir- 
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special reference to certain chemical factors in acute 
trauma, 618 
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esophagus, 561 
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